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(a) Preratory Nore. 


In our attempts to elucidate the mode of spread of amcebic 
dysentery and the flagellate diarrhoeas, we have made investigations 
from several points of view. It was necessary to trace the fate of 
the pathogenic protozoa passed in the excreta of human patients 
and to find whether or not they had any active or passive phase 
of life outside the human host in water, in sand, or in flies. In 
consequence many questions arose as follows: Had the pathogenic 
amoebe or flagellates any active phase of life in water or in moist 
sand? If they had only a cystic phase of life outside the human 
host, how long did their cysts live in external conditions? When 
infective faeces dried up, were the cysts capable of resisting drought 
to such an extent that dry sand and dust might be infectious? Did 
flies which bred out of infective faces contain any phase of these 
protozoa, or did flies which alighted and fed on such freces carry 
the germs to food? In the course of our attempts to solve these 
problems we had frequently to examine the sand, concerning which 
many strange and unexpected facts came to light. Numerous 
species of protozoa, including harmless amcebze and flagellates, were 
found to exist in the dry sand of Igypt, and some of these appeared 
at times in the feces of patients. These had to be investigated, and 
though eventually we concluded that the great majority of them 
are quite harmless, nevertheless their study has thrown a certain 
amount of light on the problem of sand contamination in general. 
In view, therefore, of the wide scope of this research we have 
found it necessary to write this paper under eight headings, of 
which the first four have only an indirect bearing on the subject. 
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Sections V, VI and VII should, however, be considered more care- 
fully, since from them we have based our conclusions regarding 
sanitation. 


(1) GENERAL OBSERVATIONS ON THE PROTOZOA FOUND IN THE 
SAND oF Eeypr. 


In July, 1915, an investigation was commenced by Lieutenant- 
Colonel Sir Ronald Ross and one of us (Captain D. Thomson) at 
a General Hospital, on the mode of spread of amoebic dysentery. 
Dysenteric stools were deposited on the ordinary dry, sun-baked 
Egyptian sand in covered trays. These were examined daily by 
‘the microscope, to ascertain what happened to the pathogenic 
amoebe and their cysts, under more or less natural conditions. On 
the third day there invariably appeared in the fiecal deposits 
swarms of amcebe and flagellates. It was found, however, that 
these protozoa did not originate from the stool itself, but from the 
sand on which it was deposited. This was rather a startling 
discovery, for though these amcebw and flagellates were not of the 
pathogenic species, nevertheless it showed that protozoa of the 
same class did exist in the sand, which was dry during the greater 
part of the year. Lieutenant-Colonel Ross left for England and 
further researches were carried on by the authors in the Central 
Laboratory under the directorship of Major Ferguson, R.A.M.C. 
At this time several of the sand protozoa had been noted to occur 
occasionally in the feces of patients and, on this account, we 
considered it advisable to continue further investigations in this 
direction. We have eventually come to believe that the majority 
of the protozoa found in the sand are harmless; nevertheless, the 
whole subject has an important bearing on the’ question of sand 
contamination and leads up to the more important problems 
regarding the spread of the truly pathogenic ambi and flagellates, 
considered in the later sections of this paper. With regard to all 
diseases it is necessary to know the part played by the soil, if any, 
in harbouring the pathogenic germs in question. Much work has 
been done on this subject with regard to typhoid, anthrax, tetanus, 
etc., but little or nothing has been done in connexion with the 
pathogenic protozoa. We have, on this account, investigated the 
sand of Egypt because in the inhabited areas it receives an 
enormous amount of fecal contamination, much of which is 
infective. It is therefore necessary to ascertain how long, or 
whether at all, the sand contaminated with such excrement is 
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dangerous. We are so far unable to cultivate the pathogenic 
intestinal protozoa in the test-tube and, for this reason, it is much 
more difficult to ascertain how long they, live in sand or soil 
“contaminated with infective fecal matter. Our investigations, 
however, have shown that an enormous number of protozoa lie 
latent in the dry sand in cystic form and that these have great 
powers of resistance todrought. As already stated, the vast majority 
of these free-living sand protozoa appear to be harmless, but their 
presence is sufficient to show that this class of organism is quite as 
resistant to external conditions as most of the bacterial group. We 
have been careful not to assume that because the cysts of the 
free-living protozoa are very resistant to external conditions, the 
pathogenic species must have similar powers. It is likely that 
the cysts of the latter are much more delicate. Nevertheless we 
have obtained sufficient evidence, quoted in the latter; part- of this 
article, to show that fuwcal contamination of the sand, more especially 
around populous districts, should be avoided as much as possible. 
Amosbic dysentery and the flagellate diarrhoeas will undoubtedly 
remain endemic and continue as a scourge until great reforms have 
been made in the disposal of fecal matter. There are few tropical 
countries in the world in which diarrhoeal attacks are so common 
as in Egypt. So common have these attacks been amongst our 
soldiers, that they have become popularly known as attacks of 
“Egyptian tummy.” They are liable to occur again and again in 
the same individual, especially during the hotter months of the 
year. In a thoroughly sanitated tropical area, like, for example, 
the Panama Canal Zone, such attacks are almost unknown. We 
aré strongly inclined to believe that they are due to imperfect 
sanitation and that the so-called chill is a very secondary causal 
agent. The following is a summary of the investigations carried 
out by Ross and Thomson (1915) on the sand. 

(a) Numerous protozoa exist in the dry sand of Egypt in the 
form of cysts or spores. They occurred in almost all samples of 
sand examined. 

(b) They are more numerous in sand contaminated with horse- 
dung and feces than in clean sand, and very few are found in the 
wet sand on the sea-shore. 

(c) Some of the sand protozoa (Ameba limar), two small 
biflagellates and an infusorian, grow well and multiply rapidly in 
moist feces. These are also found in fresh horse-dung and are 
evidently able to live and multiply in the intestine of the horse. 

(a) These protozoa also multiplied rapidly when the sand was 
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moistened with bouillon and they grew profusely on moist nutrient 
agar. ‘ 

(e) Other kinds of protozoa developed after some days when 
water was poured over the sand in a glass bowl exposed to the light. 


(f) The protozoal cysts or spores exist in the sand from the 


surface to a depth of three feet. 

(g) They are not killed by a prolonged period of constant 
drought and exposure to the powerful rays of the Egyptian summer 
sun, and this applies to those which exist even near the immediate 
surface. 

(h) These sand protozoa are for the most part free-living aquatic 
organisms, but some of them are capable of living a parasitic life in 
the intestine of man and animals. Fecal matter is a great aid to 
their rapid growth and multiplication in the free state. 

(i) The cysts and spores get into the dry sand by fical con- 
tamination from man and animals (especially the horse). They are 
also carried there by the wind from the dried-up beds of canals, 
ditches and water pools. 

As a result of our further researches we are able to add some 
additional interesting information to the above as follows :— 

During the months of December and January a considerable 
amount of rain fell, and rain pools were often formed in the sand. 
These pools, however, did not give the sand protozoa sufticient time 
to hatch out of their cysts and multiply unless they remained for 
some four days or longer, which was a very rare occurrence. This 
shows that the sand protozoa cannot depend much on the rain- 
fall in Egypt for their growth and multiplication. A sample of 
apparently clean dry sand, taken near the Great Pyramids, developed 
numerous amoebe and flagellates when moistened with sterile 
bouillon, These developed similarly from a sample taken near the 
Assouan quarries. They also occurred in large numbers in sand 
taken from the dried-up bed of the Nile, near Assouan. In a clean 
dry specimen of sand from Luxor, however, they were found only iu 
very small numbers. In these latter parts of Kyypt there is practi- 
cally no rainfall, so we can only conclude that the protozoal cysts 
lying passive in the sand have been blown there from the dried-up 
banks of the Nile and the irrigation canals, and some may represent 
fecal contamination. Again we are forced to conclude that these 
cysts have extraordinary powers of resistance to drought. When 
dry sand is examined microscopically it is very difficult to recognize 
the protozoal cysts in it. They are usually so very opaque and 
shrivelled that it is extremely difficult to distinguish them from the 
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sand grains. One should not be too ready to jump to the con- 
clusion, therefore, that a protozoal cyst is dead when it has become 
shrunken and opaque due to the influence of drying. 


(II) OBSERVATIONS ON THE LiFE-cYCLE AND HaBITS OF 
THE Ameba limar FOUND IN THE SAND. 


We have studied this amoeba very carefully, not because we 
believe it to be pathogenic, although it sometimes inhabits the 
human intestine and has a strong affinity for human feces, but 
because we consider that a full knowledge of its life-history might 
throw light on the amoeba class in general, and that thereby we 
might be enabled to deduce important inferences with regard to 
the truly pathogenic Entameba histolytica. This latter amoeba has 
so far baftled all attempts at cultivation, and hence is much more 
difficult to study than the limax type which is easily grown on 
artificial media. The cysts of A. limaz are easily obtained and 
their viability easily tested, whereas those of E. histolytica or 
tetragena are not always found in abundance and experiments to 
test the viability are tedious and difficult. Moreover, the complete 
life-history of E. histolytica cannot yet be considered as fully 
worked out. In fact, there is considerable controversy and doubt 
with regard to the complete life-histories of even the very com- 
monest free-living amoebe, such as A. proteus, A. limax, etc. 

The A. limaz is a very widely spread organism and it is believed 
that there are many species of this amoeba, all of which resemble 
each other closely. It occurs abundantly with other protozoa in 
the dry sand. It was found to be present more abundantly in 
places contaminated with human excrement and horse-dung, but 
in places where the sand is very clean we were unable to find it. 
This organism has also been found in abundance by Musgrave and 
Clegg (1904) in the soil of the Philippine Islands and also in the tap- 
water there. The observers cultivated it on many occasions from 
the human feces and were even inclined to believe that it some- 
times produced dysenteric symptoms. Other investigators, how- 
ever, Walker and Sellards (1913), have since brought together a 
considerable amount of evidence which would appear to prove con- 
clusively that it is non-pathogenic to man. While investigating 
this amoeba we employed the following technique :— 

(a) Cultivation.—A large drop of molten nutrient agar was 
spread over part of the surface of a sterile glass slide lying in a 
sterile Petri dish. After the agar had set, a small quantity of sand 
was placed on it and spread about the central area. It was neces- 


David Thomson and J. Gordon Thomson 7 


sary to add a few drops of sterile water to the Petri dish to keep 
the agar from becoming too dry. These preparations were kept 
exposed to light at the ordinary laboratory temperature. In such 
a culture preparation there appeared as arule on the third or fourth 
day a copious growth of A. dima, small biflagellates and infusoria. 
These organisms grew quite well at all temperatures, varying from 
55° F. to 90° F., but the growth was more rapid and abundant 
during the hot weather (80° F. to 90° F.). 

(b) Staining—After a good growth had been obtained, the 
culture slide was immersed in Schandinn’s fixative fluid for ten 
minutes. It was then placed in distilled water for a few minutes 
and subsequently passed through fifty per cent alcohol to ninety per 
cent alcohol (twenty minutes in each). The film was then stained 
in Weigert’s iron hamatoxylin for fifteen minutes and decolorized 
with seventy per cent alcohol containing one per cent concentrated 
hydrochloric acid. The slide should be kept in the decolorizing 
fluid until the agar becomes transparent with a faint brown tiit; 
about ten to thirty minutes is as a rule suflicient. The decoloriza- 
tion may be watched under the microscope. After immersing in 
water to remove the acid alcohol, the preparation is passed through 
fifty per cent, eighty per cent and absolute alcohol, about twenty 
minutes in each, and finally cleared in xylol and mounted in Canada 
balsam. Very beautiful permanent preparations of the whole 
cultures were obtained by this method. More perfect staining can 
be obtained by using Heidenhain’s iron hematoxylin method, but 
this involves a long immersion in the mordant and staining fluids, 
and during the process the agar was very liable to wash away from 
the slide and get broken into fragments. We found it very difficult 
to make permanent stained preparations of the protozoa which 
developed in the mixtures of sand and water exposed to the light, 
as the sand containing the protozoa would not adhere to the glass 
slide, especially during the process of wet fixation and staining. 
The difticulty was, however, eventually overcome by mixing a drop 
of the wet sand with a drop of fresh human blood and smearing the 
mixture over the slide. hese smears were stained by Giemsa or 
eosin-azur. For wet-fixed hematoxylin preparations the wet sand 
had to be mixed on the surface of the glass slide with molten agar and 
smeared out as thin as possible. It was difficult to get the flagellie 
stained by the latter method, but these were well stained in the 
Giemsa specimens, so by using both staining methods the cytology of 
the various organisms was eventually obtained. Fresh preparations 
from the sand aquarium were also studied and direct observations 
were made on the living cultures with a high-power dry lens. 
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(c) Description of the Amoeba limax as seen in fresh-stained 
Preparations.—In fresh films the amcebe usually showed active 
movements progressing, as a rule, in one direction in a slug-like 
fashion. At other times they are more stationary, and are capable 
of throwing out long pseudopodia in various directions. This 
movement, in fact, varies according to the nature of the medium in 
which they are living. In deposits of feces they showed atypical 
slug-like movement; in bouillon cultures and in water they showed 
often a more straggling movement. On the agar cultures they 
exhibited all varieties of shape, from round to extremely elongated 
and branched forms, depending on the amount of moisture present. 
On several occasions the slide cultures were immersed by adding 
sterile water to the Petri dishes. In this sudden change of 
environment the amcebe may continue to move about actively ; 
but, as a rule, they tend to become encysted. On one occasion 
practically all of the amcebe in the culture became encysted after 
three days’ immersion in water. This shows that cyst formation 
is something more than a mere provision against drought. When 
an agar culture of the amcebe is placed under water, the amcebex 
do not multiply so profusely. Those which were already encysted 
before the immersion may remain cysts, or these cysts may batch 
out after a time, each producing a single amceba. The active forms 
may encyst quickly after immersion in the water, or they may 
remain active for many days. The actual growth of the amceba is 
whitish in colour. This growth, however, is always mixed with 
cocci or bacteria, since the amcebe cannot be cultivated without 
the presence of one or other of these organisms. In the live 
cultures on agar the amcebe on microscopic examination have a 
slightly greenish tinge, but in coverslip films containing a drop 
of water they appear greyish white and translucent. Often it is 
difficult to distinguish the ectoplasm from the endoplasm, except 
when pseudopodia are extruded. The nucleus is usually clearly 
seen, consisting of a dense round central mass of chromatin 
surrounded by a clear halo. The amcbe are sometimes seen to 
contain a contractile vacuole, especially after the culture is 
immersed under water. Sometimes the endoplasm is seen to 
contain cocci and other ingested material within vacuoles, at other 
times the endoplasm is almost homogeneous or finely granular. In 
Giemsa-stained films the amceb are seen to vary considerably in 
size from about five microns to twenty-five microns in diameter. 
The whole protoplasm may stain bluish, but sometimes the 
ectoplasm may show a reddish tint. Sometimes the protoplasm 
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contains much ingested material, and is highly vacuolated; at 
other times it is comparatively homogeneous. The nucleus, as a 
rule, is seen to consist of a red-staining reticulum with blue 
interstices, more rarely it shows a homogeneous bluish centre with 
a red margin. Specimens prepared by wet fixation (Schaudinn’s 
fluid) and stained with hematoxylin (figs. 1 to 9, Plate I), measure 
from ten microns to twenty microns in diameter. They show, as a 
rule, a finely reticulated protoplasm with no demarcation between 
endo- and ecto-plasm. The nucleus is always a very definite 
structure consisting of a central homogeneous circular mass of 
chromatin surrounded by a clear halo, which in turn is bounded 
by a thin dark line. From stained cultures it was clearly seen that 
the amoeba is capable of multiplying in two ways. The most 
common way is by simple division of the cell into two daughter 
cells (figs. 1 to 5). More rarely, however, the nucleus is capable 
of splitting into four or more portions, and then the cell splits 
up into four or more daughter amoebe, or, in other words, they 
may multiply by a kind of imperfect schizogony (figs. 6 to 9). 
In the deposits of stcols on sand it was observed that the limaz 
amcebe were at first large and active. Day by day, however, their 
size and activity diminished as the medium became exhausted. 
Eventually their size dwindled to from five microns to ten microns, 
and finally they became encysted. In the agar cultures the round 
inactive and cystic forms are found in the centre of the growth 
and the large active vegetative forms at the margin. Sometimes 
the cysts are seen to be more or less surrounded by the active 
vegetative type (see fig. 10, Plate I). At the margins of the growth 
on the agar ovoid or cigar-shaped masses frequently occurred. 
These varied in size very markedly. Some seemed to consist of 
masses of granules, probably cocci, while others appeared to be 
full of amcebe (figs. 11 and 12). At first we were inclined to believe 
that these represented some peculiar phase in the life-history of 
the amceba, but later we came to the conclusion that they were 
crumpled masses of cocci, into which masses the amcoebe crawled 
and multiplied until they occupied the whole mass. In any case 
these cigar-shaped masses of amwbme are very puzzling both in 
fresh and stained specimens. 

(c) Evidence for and against Sporogony within the Cysts.—The 
cysts of A. limaz vary in size from about five microns to ten 
microns in diameter. In fresh specimens they as a rule show one 
distinct nucleus with granular protoplasm around it and a definite 
cyst wall with double contour. The cyst wall is sometimes very 
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thick and when very dry the whole cyst may show an irregular 
and shrivelled outline. In cultures the cysts often show an appear- 
ance which would lead one to believe that sporulation was occurring 
within them, and as small flagellates were almost invariably present 
in the moist cultures, we suspected that these cysts might probably 
hatch out into minute flagellates as is believed by certain observers. 

In order to ascertain this, we immersed live cultures containing 
numerous cysts under a shallow layer of water and watched 
continuously those which appeared to have spores within them. 
On two occasions we noted suddenly great activity within the cyst 
and minute bodies were violently ejected until the cyst was quite 
empty. Here we apparently had evidence that the cysts were 
capable of splitting up into minute actively motile bodies, but the 
weakness of the evidence lay in the fact that these cultures which 
were made direct from the sand were impure and contained amcebe, 
flagellates, infusoria, and mould spores. It was the mould spore 
complication which made us doubttul, since a species of mould was 
present which produced spores almost identical with the amoeba 
cysts, and it is known that certain of these fungi have complicated 
life-cycles involving the production of minute flagellate bodies. In 
order to avoid this complication we proceeded by sub-culture 
methods to obtain a pure culture of the amoba plus a bacterium 
or coccus, but free from moulds and other protozoa. We eventually 
managed to obtain this and immersed this culture under water and 
watched the cysts very carefully as before. This preparation was 
watched at intervals during a period of fourteen days, but the 
phenomena seen in the impure cultures were absent. Many of 
the cysts showed the appearance of sporulation, but on watching 
these for a long time a single amoeba containing large highly 
refractile granules eventually emerged. In this preparation we 
watched amobw encysting and also hatching out from these cysts. 
The recent cysts were finely granular, but later changes, apparently 
nuclear, took place within them and they began to show an appear- 
ance like sporulation. Eventually slow amabic movement took 
place within the cyst wall, a contractile vacuole appeared and a - 
single ameeba finally emerged. No flagellates of any kind developed 
in the submerged culture, which remained pure during a period of 
fourteen days, after which a stained preparation was made. This 
experiment, therefore, threw grave doubts on our previous evidence 
in favour of sporogony. The stained cysts (figs. 13 to 20) show 
a definite double contour; the outer contour is often irregular, 
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especially if the cysts have been dried for a considerable time. As 
a rule the cyst shows one typical central nucleus (fig. 13), very 
rarely two nuclei are seen (fig. 14). We believe that figs. 13 and 14 
represent recently formed cysts; in the later stages nuclear changes 
take place‘(vide figs. 15 to 19), in which the chromatin of the nucleus 
splits up. It may be that “chromidia” are formed; at any rate 
the chromatin consists of a central mass surrounded by a dark ring 
which eventually breaks up into further masses of chromatin, 
so that finally we have a ring of chromatin particles surrounding 
the central portions. What these changes represent we are at 
present unable to explain. Autogamy or sporogony may occur, 
but we cannot be certain that they do take place. Fig. 20 shows 
what might be sporogony within a cyst. Figs. 21 to 26 represent 
what appear to be masses of spores as seen in stained preparations 
of impure cultures of A. limar. Whether these sporing bodies 
have any connexion with the amube we are unable to state. 
Fig. 27 represents a type of mould spore which occurred frequently 
in these culture preparations. In fresh specimens those mould 
spores are sometimes difficult to distinguish from the amabr cysts, 
but often their true nature is disclosed by the presence of budding. 
Sporulating bodies (figs. 28 and 29), similar to those found in the 
cultures, were also found frequently in the sand aquarium, both in 
fresh and stained preparations. Fig. 30 shows the free spores. 
In fresh films these spores were always motionless. Figs. 31 and 
32 were also seen frequently in stained films from the sand 
aquarium. Certain observers state that a species of parasite 
sometimes attacks the A. limax. This parasite forms spherical 
masses of spores within the cytoplasm of the amceba (vide Archiv 
fiir Protistenkunde, Band vi, 5. 196, figs. 9 to 12, also Band xvii, 
§.3, fig. 1). We have been unable toconfirm these observations. Figs. 
83 to 37 (Plate I) appear to represent amosbie containing bodies 
of some kind. These were found in one of our impure cultures. 
We are inclined to believe that cysts of A. limar do not asa rule — 
sporulate or give rise to flagellates, Definite sporing forms as 
brought out by staining were seldom seen. Since, however, it is 
known that there are several species of this amoeba, it may be 
possible that the cysts of some species form spores while those 
of the others do not. 


‘ 
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(III) Protozoa AND OTHER ORGANISMS FOUND IN THE SAND, 
WHICH ALSO OCCUR AT TIMES IN THE HUMAN F2crs. 


In a country like Egypt, where sand frequently blows about 
and gets into the mouth and into food, it is not surprising that one 
should often find in the feces organisms which exist in the sand 
as cysts or spores. The converse applies equally well, viz., that 
it is not a surprise to find in the sand, organisms which multiply 
abundantly in the human intestine and are passed out in large 
numbers in fecal matter and thereby deposited on the sand. We 
have been strongly impressed by the extraordinary degree . of 
contamination of the sand in Egypt, more especially in. and around 
the large towns. The whole sea-front of A extending for some 
three miles can be looked upon with justice as a vast latrine for 
the native population. This sand has been polluted for centuries. 
The fwcal material dries up quickly, and the surface sand is blown 
far and wide by the winds, and many of the fecal organisms thus 
find their way back to the human intestine. Plate II shows the 
organisms which we have found both in the human feces and 
in the Egyptian sand. The spirochetew shown in figs. 38 to 40 are 
frequently found in the feces, especially in diarrhoeal conditions, 
and when a mixture of water and sand is kept in the dark these 
same spirochetes develop in enormous numbers. Those repre- 
sented in figs. 41 and 42 are also found in mixtures of sand and 
water, and they occasionally occur in the feces as well. We have 
found vegetable filaments and diatoms as depicted in figs. 43, 44 
and 45 in the feces of dysenteric patients on two occasions. 
These -develop always in mixtures of sand and water exposed 
to the light for some weeks. It is very difficult to explain bow 
they got into the feces, unless we suppose that the patients had 
swallowed some stagnant water containing them. Fig. 46 repre- 
sents a mould commencing to sprout; such a figure is frequently 
seen in human faces and also in sand agar cultures. Fig. 47 
is: some vegetable organism rarely found both in the sand and 
in the fwces. The organism depicted in fig. 48 was frequently 
found in our sand aquarium. It varied considerably in size, some 
being much smaller than that shown in the figure and some larger. 
A similar organism was found in considerable abundance in the 
feeces of three dysenteric patients, but we consider that its 
presence was accidental and not pathogenic. Fig. 49 represents 
a vegetative form of A. limax, already fully described. This 
amoeba was found in considerable numbers along with the patho- 
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genic amcebe in three patients suffering from dysenteric symptoms. 
The remaining organisms, figs. 50 to 57, were not actually found 
directly in the fueces on microscopic examination, but they appeared 
in numbers after the feces had been kept moist for some days 
in a sterile Petri dish. This may be taken to indicate that they 
existed in the feces in small numbers, probably as cysts, or else 
that the sand had got into the bed-pan after the faces had been 
passed. They have also been obtained from fresh horse-dung not 
contaminated with sand. Like A. limac they grow well on moist 
nutrient agar or in sand moistened with bouillon. Fig. 50 
represents a species of balantidium or nyctotherus, of which figs. 
51 and 52 are the cystic phases.. Smaller mononucleated cysts 
of this organism also occur. It will be noted that the cyst 
eventually splits up into four daughter cells and thus the active 
forms vary considerably in size. In agar cultures of this protozoan 
these -phases are clearly seen. Conjugation and chromidiogamy are 
also frequently observed. Figs. 53 and 57 show two types of 
biflagellates cultivated from sand and also from human faces. 
Figs. 50, 53 and 54 show a macronucleus but no blepharoplast and 
belong to the genus Bodo. Fig. 55 represents their cystic stage, 
which is uninucleate. Figs. 56 and 57 show a similar biflagellate 
possessing a blepharoplast and therefore belonging to the genus 
known as Prowazekia. These sinall biflagellates are very liable 
to be mistaken for Cercomonas hominis (vide Wenyon, 1915). We 
have drawn attention to these organisms found both in sand and 
faeces, not because we believe that they are pathogenic or even 
harmful, but only to emphasize the fact that organisms from the 
sand get into the human intestine and also that the organisms 
from the intestine get into the sand, so that in badly sanitated 
areas a kind of vicious circle is established between the two. This 
certainly occurs to a marked degree in the case of horses. Horses 
ingest large quantities of sand into their large intestine, and there 
the A. limar, Bodo, Prowazekia and Balantidium from the sand 
multiply and are passed out again.in increased numbers. In this 
way horse-dung and human fecal matter intensify the numbers 
of these protozoa in the sand. It can be truly stated, therefore, 
that the sand adds to the organisms in the intestine and that the 
fwces increase the organisms in the sand. 
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(IV) OTHER Protozoa IN THE SAND WHICH SO FAR WE HAVE 
NOT FOUND IN THE Human Faces. 

In order to make this paper more complete we consider it 
useful to give a short account with two plates of most of the other 
protozoa which we have obtained from the dry sand. These were 
obtained from a single pint of apparently clean sand taken in front 
of the General Hospital. Part of this sand was planted on agar, 
and the remainder mixed with sterile water, which was left 
exposed to the light for several months. Some protozoa grew 
more abundantly when glucose was added to the mixture of sand 
and water. Figs. 58, 59 and 60, Plate III, represent stages in an 
organism which resembles Striatella interrupta, vide Thome (1907). 
This organism resembles a wheel or striated disc. The disc is rigid 
in nature and apparently contains an amoeba-like body. It varies 
considerably in size, and forms only one-quarter of the diameter of 
those depicted are frequently seen. The whole structure is capable 
of dividing into two as seen in figs. 59 and 60. Figs. 61 to 65 show 
different forms and sizes of amcebe which we found in the sand. 
Whether these are all different, or whether they only represent 
stages in the same amoeba we are unable to state. Figs. 61 and 
62 most likely represent the young forms of a larger species. 
Figs. 63 and 64 may be types of A. limaz. Fig. 65, however, is 
too large for A. limar. A. proteus, which is much larger than 
any of those depicted, was occasionally found, also types corre- 
sponding to A. verrucosa and A. diploidea were frequently obtained 
in fresh and stained specimens. Another type (fig. 67) was very 
rarely seen in the sand aquarium. This species was quite different 
from all the others in that the cytoplasm was filled with highly 
refractile oval bodies. It moved actively in a slug-like fashion. 
Many flagellates were found. The species shown in fig. 66 
flourished particularly well when water plus glucose was added 
tothe sand. This flagellate showed at times a capacity for amocboid 
movement, and it. may be connected in some way with the amoeba 
last mentioned, since, like it, the cytoplasm is filled with refractile 
oval bodies. It apparently belongs to the order Euglenoidina and 
resembles A stasia margaritifera (vide Henri Coupin, “Les Algues du 
Globe.”) We found also a green flagellate, fig. 71, containing chloro- 
phyll and a red pigment spot ; a greenish amoeba resembling this 
organism minus the flagellum was also observed. Other chlorophyll- 
containing organisms (figs. 68, 69 and 70) were found in the sand 
aquarium. Fig. 68 represents Scenedesmus caudatus, and figs. 69 
and 70, which are stages of the same organism, Pundorina morina 
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(vide Oltmann, 1904), were exceedingly abundant. Figs. 72 and 
73 were frequently found in our sand aquarium. The former 
apparently belongs to the class Rhyncho-flagellata. The body had 
a watery gelatinous-like appearance, and it moved about slowly in 
a revolving or tumbling fashion. The organism depicted in figs. 74 
and 75 grew abundantly when the sand was moistened with bouillon. 
It was found especially abundant in samples of sand taken near the 
Great Pyramids at Gizeh. It possesses four flagella and a large cysto- 
stome, and might very easily be mistaken for Trichomonas hominis 
and Tetramitus mesnili which occurs in the human intestine (vide 
Wenyon, 1915). The large flagellate represented in fig. 76, Plate IV, 
was found rarely in our sand aquarium, that shown in fig. 77 was 
also very scarce. Fig. 78 was frequently found and also the ciliate 
shown in fig. 79. The latter always showed three nuclei in the 
stained specimens. The ciliate depicted in figs. 81 and 82 was 
found in abundance and had a curious habit of remaining absolutely 
stationary for a long time, then suddenly darting off again. It 
resembles to some extent Maupasia paradora (vide Minchin, 1912). 
It has a well-defined retractile vacuole and a large flagellum at the 
posterior end. The nucleus in fig. 82 appears to be capable of 
splitting up into several portions. The ciliate (fig. 83) was found 
frequently in the sand aquarium and fig. 80, Euplotes harpa, was 
quite common and was able to multiply in moist agar cultures 
in conjunction with A. limac and Bodo on which it fed. Other 
ciliates were found—viz., Paramacium caudatum and Coleps 
hirtus. Figs. 84 to 93, painted from stained preparations from 
the sand aquarium, probably represent stages in protozoa belonging 
to the class.Sporozoa. Finally, figs. 94 and 95 represent a minute 
organism (possibly a small flagellate) which appeared in enormous 
numbers when glucose water was added to the sand. No doubt 
many of these organisms are well known and have been fully 
described, but owing to the difficulty in Egypt of obtaining a 
complete literature of the protozoa we have been unable to identify 
and name many of the species which we have found. ‘he follow- 
ing table is a complete list of the organisms and other than bacteria 
which we have obtained from the Egyptian sand. 
(a) Spirochwtes. Seven varieties. 


(1) Diatomace: Many kinds, including — 
Striatella interrupta. 

(2) Ulothrichacews— 
Ulothrix zonata, 

(b) Vegetable. Acanthocystis aculeata (2). 
(3) Scenedesmacew — 
5 Scenedesmus caudatus, 
(4) Moulds. Many varieties. 
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(1) Sarcodina— 
Amaba limar. 
+ proteus. 
a verrucosa. 
3, diploidea. 
Two other species not identified. 
(2) Actinopoda (?) 
One specimen not identified. 
(3) Mastigophora— 
Bodo, 
Prowazekia. 
Flagellata— 
(c) Protozoa. / Astasia margaritifera? 
Euglena quartana ¢ 
Dandcrina mora, 
Five other species not identified. 
Rynchoflagellata. One species not identified. 
(4) Infusoria — 
Paramecium caudatum, 
Coleps hirtus. 
Maupasia paradora? 
Euplotes harpa, 
Four other species not identificd. 
(5) Sporozoa, 
Several species not identified. 


(V) THE VIABILITY OF THE Cysts OF THE FREE-LIVING AME&BE, 
FLAGELLATES AND OTHER PROTOZOA IN THE SaNnb. 

(a) Powers of resisting Drought.—All of the free-living protozoa 
mentioned above were obtained from a pint of very dry sand, after 
a period of about eight maenths of continuous drought. A box of 
this sand was taken to England by Lieutenant-Colonel Sir Ronald 
Ross and A. limax and flagellates were cultivated from it in 
London. 

Celli and Fiocca (1894) found that the cysts of A. limaz could 
resist drying from eleven to fifteen months, and Miller (1894) states 
that they can resist drying for six years. There can be no doubt 
therefore that their resistance to drought is very great indeed. 

(b) Resistance to Sunlight and X-rays.—The place from which 
we took our sand for cultivation purposes was exposed for many 
hours daily to the glare of the sun; moreover, it was taken quite 
close to the surface, not more than an inch down. Sand taken 
from the surface of a sun-baked road invariably gave a good growth 
of amoebe and flagellates on agar. Musgrave and Clegg (1904) 
state that the cysts of A. limax are not killed by twenty minutes’ 
exposure to X-rays and even cultures of the active amoebae were 
found to be still alive and moving after two hours’ exposure to 
sunlight. 

(c) Resistance to Heat and Cold.—Musgrave and Clegg (1904) 
found that A. limazx were still alive after being frozen to 12° C. 
for a period of forty-five days; on the other hand, a temperature of 
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* 60° C. for one hour did not always kill them. We found that they 
were rapidly killed from the sand by boiling with water or by 
roasting. 

(d) Resistance to Chemicals.—Musgrave and Clegg (1904) state 
that cysts of A. limaz are not killed by a solution of 1 in 2,500 
quinine applied for ten minutes. Similarly they survived a solution 
of 1 in 1,000 formalin for five minutes. Frosch (1897) found that 
the cysts of his A. nitrophilia could resist a twenty per cent 
solution of sodium hydroxide for seventy-two hours. 

(e) The Effect of placing the Cysts in Water.—No doubt the 
usual result of placing protozoal cysts in water is to cause them to 
hatch out into the free-living forms. This is apt to give rise to the 
idea that protozoal cysts are merely resting stages of the free forms 
whose chief function is to tide over a period of adverse conditions, 
more especially drought. Our researches on the sand organisms, 
however, have shown that the cysts are something more than that. 
Cysts actually form in water when there is no drought and in water 
they may remain as cysts for at least some days. Again, several of 
the cysts of these free-living protozoa have a reproductive function, 
in that two or four daughter organisms are produced within the 
cyst wall and these eventually hatch out into the water (vide figs. 
50 to 52, Plate II). It is well to remember, therefore, that a cyst 
need not necessarily hatch out in water for some time, and that, 
on the other hand, the free active forms of protozoa may actually 
encyst in water. 

(f) Experiments on the Sterilization of Water and Sand Mixtures 
containing the Free-living Protozoa.—Lieutenant-Colonel Buchanan 
suggested that we should carry out several experiments in order to 
find whether or no the cysts of the free-living protozoa would be 
killed out of a mixture of sand and water by the addition of the 
usual chemicals employed’ for sterilizing water in the Army. The 
results of these experiments were as follows :— 

(1) Fifty cubic centimetres of sand were added to one gallon of 
water. To this 0°2 gramme of chloride of lime (ten times the 
relative dose used to sterilize water in the army carts) was added. 
The mixture was stirred up thoroughly and after twelve hours some 
of the sand was transferred to an agar plate by means of a platinum 
loop. Result—a profuse growth of A. limaz, flagellates and 
infusoria after seven days. 

(2) The same experiment was carried out with potassium 
permanganate, sixty grains to the gallon. In this case only 
flagellates appeared in the culture. 
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(3) Acid sodium sulphate, twenty grains to the pint, acting for © 
twelve hours failed to kill the free-living amcebe, flagellates, or 
infusoria from a mixture of sand and water. ~ 

It must be admitted therefore that the cysts of the free-living 
protozoa are exceedingly resistant to all kinds of adverse conditions. 
The only satisfactory way of killing such cysts in sand or water, 
_ or in a mixture of the two, is roasting or boiling. 


(VI) EXPERIMENTS ON THE VIABILITY OF THE FREE AND CysTIC 
Forms OF THE PATHOGENIC INTESTINAL PROTOZOA OUTSIDE 
THE Human Host. 


Unfortunately, no one has been able so far to cultivate the 
pathogenic intestinal protozoa, and in consequence their viability 
is not easily tested with any degree of certainty. It might 
eventually be gauged with considerable difficulty after a large 
number of feeding experiments on man and animals, but so far 
this has never been done. We have, however, made the following 
microscopic observations which, we think, may be of considerable 
assistance and value. 

(a) Trichomonas hominis.—The cysts of these flagellates have 
not yet been definitely identified. A portion of a stool containing 
active J'richomonas flagellates was mixed with sterile sand and 
water and placed in the incubator at blood-heat. Next day no 
active flagellates were found. In a specimen kept at room 
temperature they similarly disappeared. Some observers have 
stated that they have found T. hominis free and active in the water 
of wells and tanks. We consider that this is doubtful, since we 
have found a free-living flagellate (Plate III, figs. 74 and 75) in 
sand-contaminated water, which might easily be confused with the 
somewhat similar intestinal species. 

(b) Lamblia intestinalis—A portion of a stool containing 
numerous Lamblia cysts was mixed with sterile sand and water 
and kept at laboratory temperature. No active flagellates hatched 
out from these at any time. Definite cysts were found after nine 
days and on staining they showed no signs of degeneration. The 
preparation was then allowed to dry up and some cysts were found 
microscopically two months later, though altered in appearance. 
We noticed that Lamblia infections were apparently more frequent 
in patients quartered in marquee tents with a sandy floor than 
in those quartered in the hospital proper. We have found no 
evidence that the free, active forms of L. intestinalis can live 
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outside the body or that the cysts which are passed in the feces 
can hatch out in water. ; 

(c) Entameba histolytica or tetragena.—In freshly passed 
dysenteric stools the pathogenic entamcebe are frequently seen 
moving actively, but they very rapidly become motionless unless 
the stage of the microscope is kept warm. After a few hours in 
a warm climate they die and rapidly disintegrate, possibly because 
they are overcome by the excessive multiplication of bacteria 
which causes them to autolyse. The only satisfactory way of 
obtaining actively motile entamosbe is to examine a stool imme- 
diately after it has been passed into the bed-pan. When urine is 
mixed with the feces, as often happens, the entamcebe are rapidly 
destroyed. The cysts are much more resistant than the active or 
motile forms, but the life of these cysts depends on several condi- 
tions. If a fluid stool containing cysts of Z. tetragena is kept in 
a test-tube, the cysts disappear in about two days, probably due to 
the destructive action of the rapidly multiplying bacteria. For 
this reason we were inclined to believe that cysts would not persist 
for any length of time in water. Colonel Wenyon, however, 
pointed out to us that if the feces containing cysts were put into 
a large quantity of fresh water they persisted for many days 
quite unchanged. We have repeated this experiment and have 
found tetragena cysts quite unchanged in water after twenty-five 
days. This suggests that amcebic dysentery may be transmitted 
by drinking water collected from areas contaminated by facal 
deposits. In solid stools, not allowed to dry too much by keeping 
them in a corked bottle, we have found that the cysts of E. tetra- 
gena and E. coli persist for a month quite unchanged. It is 
therefore obvious that feces kept in shaded places in a moist 
atmosphere might remain infective for a considerable period. In 
dry, sun-baked areas we noticed that faeces became hardened, and 
if we allow faces containing cysts to dry up on sand the cysts 
become opaque and shrunken in appearance, so that it is impossible 
to make out their internal structure. It is possible in this case 
that the cysts are rapidly killed on the outer surface of the fwcal 
deposit. If, however, a stool exposed to the drying influence of 
the sun is cross-sectioned it is found that there is often a moist 
centre in which unchanged cysts can be found. Feces, therefore, 
buried below the surface of the ground or protected from excessive 
drying may retain their infectivity for several weeks. Although 
the cysts of the free-living protozoa—for example, Amaba limac— 
resist drying to an extraordinary degree, we are inclined to think 
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that the pathogenic cysts are destroyed when completely dried in 
the sun. This,’ however, is a point which requires further proof. 
It is quite obvious in any case that we must not trust to sunshine 
and drying in this matter, since feeces deposited in the open are at 
once attacked and devoured by swarms of flies. We shall presently 
show that the live cysts are carried away in this manner and so 
the damage is done before the drying takes place. 


(VII MeErHops BY WHICH THESE CYSTS ARE CARRIED FROM - 
Man To Man. 


We have already shown that the active forms of Entam«aba histo- 
lytica, Trichomonas hominis and Lamblia intestinalis do not live 
outside the body or pass any active phase of their existence in 
water. It has been shown by Colonel Wenyon, moreover, that the 
motile phase of the pathogenic amcebe is not infective by the 
mouth. In consequence, we may be sure that these diseases are 
not transmitted by the active forms. It has been proved, however, 
by many observers that the cysts are infective when swallowed 
and produce true amoebic dysentery. The cystic phase is the sole 
cause of the transmission, and we have just pointed out that these 
cysts are able, under favourable circumstances, to live for at least 
a month outside the body. It need hardly be stated, therefore 
that patients who pass pathogenic cysts in their feces are highly 
dangerous to the community. In another communication we have 
pointed out that in cases of acute amoebic dysentery, where much 
blood and mucus is present, cysts are seldom found. In cases, 
however, where the disease has become latent or chronic, cysts are 
often passed in the feces in great numbers. Such patients may be 
comparatively well and carrying on their daily work as usual. In 
other words, there exist ambulant cyst carriers of amoebic dysentery. 
We also found that imperfect treatment of the acute and sub-acute 
stages of the disease, with only one to four grains of emetine, 
tended to bring about this dangerous condition. It is highly 
important, therefore, to treat all cases thoroughly. Never less than 
twelve grains of emetine should be given in one continuous treat- 
ment of one grain daily. Further research on this subject is 
tending to prove that even more than this is necessary. When 
a patient is found to be passing cysts, he should be given even 
a more thorough treatment- combined with saline purges. As 
a rule seven to eight grains of emetine combined with salines will 
eliminate all the cysts, but sometimes they are found to be much 
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more persistent. Colonel Wenyon and Dr. Low have observed 
this same persistence in spite of large doses. This is sufficient to 
show that all cases of amobic dysentery, and more especially the 
cyst carriers, should be subjected to a very thorough course of 
continuous emetine treatment. We will now show how these 
cysts passed out in the feces of one individual may find their way 
into the intestinal tract of others as follows :— 

(a) Direct Contamination of Food by the Fingers——A young 
kitten was fed on fish contaminated with fecal matter from a cyst 
carrier. In fourteen days it developed blood and mucus in its 
stools, which when examined microscopically showed numerous 
entamoebe of the pathogenic species. ‘he kitten seemed ill, but 
became rather better a few days afterwards. No further blood and 
mucus was present. After thirty days the animal died. The post- 
mortem examination showed several small typical amoebic ulcers 
in the caput cecum and several small ulcers in the rectum. One 
or two very small young ulcers were found midway between the 
caput cecum and the rectum. The rest of the mucosa seemed 
quite normal. There was no abscess of the liver. This experiment 
proves, without doubt, that we were dealing with the pathogenic 
entamceba, and it is interesting since it demonstrates that it is quite 
possible for animals to become infected by eating food contaminated 
with cysts. The kitten ate the contaminated fish with great 
avidity, and no force was necessary, such as actual injection of the 
infective material through the cesophagus into the stomach. This 
shows that kittens could be naturally infected. It is easy to con- 
ceive how cysts may be deposited on human food by native cyst 
carriers acting as waiters or cooks, since they are not always cleanly 
in their habits. In hospitals it may similarly be carried by the 
fingers of orderlics, or nurses in attendance on patients suffering 
from the disease. 

(b) Contamination of Food and Water through the Agency of 
the Wind.—One of us (J. G. T.) observed that when a soft or semi- 
solid stool was trampled into the sand, numerous small fecal pellets 
were formed, each attached to sand grains. They were readily 
blown about by the wind. It is easy to conceive, therefore, how 
particles of highly infective fecal matter (soft or semi-solid) can 
be carried about in this manner on to food and water and even into 
the mouth itself. On the other hand, a mixture of completely dried 
faeces and sand may or may not be infective. We have already 
shown that the cysts of the free-living amcebe and flagellates live 
for a long time in dry sand and dust, so it would be as well to 
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consider dried-up mixtures of infected feces and sand as dangerous 
until it can be definitely proved otherwise. 

(c) Contamination of Vegetables used as Food.—We consider 
that the pathogenic cysts may be swallowed by eating fresh un- 
cooked vegetables, since these are often manured with human feces, 
more especially in Eastern countries. i 

(d) Contamination of Food by Flies.—One of us (J. G. T.) fed 
flies on feces containing a large number of the cysts of Entameba 
tetragena. Eighteen hours later these flies were dissected and 
on microscopic examination large numbers of these cysts were 
found in their intestinal contents. Colonel Wenyon and Captain 
O'Connor, working independently at this time, made more com- 
plete observations on this point and brought forward evidence 
to show that the cysts ingested by the flies and passed in their 
feces were still alive. When ordinary house-flies caught in the 
laboratory were allowed to walk over sterile agar plates, we noted 
that moulds frequently grew from the track of their feet. Since 
these mould spores are often as large as tetragena cysts, one can 
conceive how the latter may similarly be deposited on food. There 
can be no doubt, therefore, that these diseases are conveyed to food 
by flies which have previously alighted on feces containing cysts. 
We have noticed that flies seem to have a special affinity towards 
dysenteric wards. We have seen them alight in hundreds on 
sheets and clothing soiled with newly passed dysenteric feces. 
The promptness with which flies will alight on even the smallest 
quantities of fecal matter is astonishing. They constantly hover 
about the bed-pans of the patients and alight at once on any piece 
of soiled and exposed toilet paper. When one realizes that even 
a small speck of feces the size of a pin’s head may sometimes con- 
tain hundreds of cysts, it is not difficult to see how the disease is 
carried in this way. In fact, it seems highly probable that this is 
by far the most common and important mode of transmission. 
We have not yet examined maggots and flies bred out of infective 
faces. On several occasions, however, we have hatched out 
maggots and flies of the sarcophagide group from portions of 
ulcerated dysenteric intestine. These maggots and flies were not 
found to contain any phase of the pathogenic ameba within them. 
There can be no doubt, however, that the fiesh-breeding flies such 
as the blue-bottle, etc., can ingest the cysts from infective feces 
and transmit them to human food in the same way as is done by 
the house-fly. 

(e) Contamination of Milk and drinking Water-—Milk is con- 
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taminated by flies in the same manner in which they contaminate 
food. With regard to water, we have already shown that the cysts 
can live in it for several weeks, so that drinking water contaminated 
with faces or fecal sand is a source of infection. 

(f) Further Remarks.—From these investigations it is clear 
that amoebic dysentery and the flagellate diarrhceas are infectious 
in the same degree as typhoid fever and the other intestinal diseases 
due to bacteria. It is quite probable that the cysts of the former 
diseases are more resistant to external conditions than the bacteria 
of the latter. The epidemic of amcebic dysentery which occurred 
in Gallipoli last summer abated very markedly in the late autumn, 
when the weather became cold, wet and windy. We believe that 
such a change in climate reduces the spread of the disease as 
follows :— 

(1) Cold, wet and wind reduce very markedly the number of 
flies, and this was no doubt the chief cause of the cessation of the 
Gallipoli epidemic. 

(2) Rain reduces the mechanical transference of fecal sand 
particles, and much rain washes away most of the fecal con- 
tamination from the soil. 


(VIII) ConcLUSIONS REGARDING THE SANITARY MEASURES 
NECESSARY FOR THE PREVENTION oF AMC@BIC DysENTERY 
AND THE FLAGELLATE DIARRHG@AS. 


It appears to us fortunate that our researches have led us to 
believe that the sanitary measures necessary to prevent these 
diseases are identical with those required to prevent the other 
intestinal scourges such as typhoid fever and bacillary dysentery. 
We will discuss these measures in the order of greatest importance, 

(a) Rapid and thorough Disposal of Feces.—As a general rule 
it may be stated with truth that our Army methods are thorough 
in this respect; nevertheless we venture to suggest some further 
improvements. It is absolutely essential that the faeces should be 
disposed of in such a way that they will not dry up and be blown 
about. In warm countries where there is much sand and drought, 
and in conditions of war such as where flies exist in myriads, 
this is most important. Feces in such surroundings are covered 
with flies in a few seconds after they are deposiled in the usual 
shallow or deep latrines, so that even if they are covered up with 
sand one minute later, it is, nevertheless, too late. In consequence 
some other method is necessary in such circumstances. ‘The 
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construction of fly-proof latrines obviates this danger, but these 
are rather elaborate contrivances, and necessitate a quantity of 
wood being used, which is liable to become very foul and when 
the Army is on the move it is cumbersome to carry about. In our 
opinion the best method, short of instant destruction by cremation, 
would be a kind of kerosene bucket system. Latrines should 
always be kept scrupulously clean and attractive as possible, other- 
wise the soldiers will tend to avoid them and be tempted to 
defecate in some other place of their own choice. We suggest that 
more attractive latrines with slight partitions should be built, and 
that the faces should be passed into metal buckets containing 
kerosene, or some similar antiseptic which repels flies, because by 
this method the latter would have no opportunity of alighting on 
the feces even for one second. The flies will avoid these buckets 
on account of the kerosene, and in consequence they will not alight 
even on the soiled toilet paper floating on the surface. It should 
be the duty of the sanitary squad attending to the latrines to add 
fresh kerosene to the buckets when necessary, and they should also 
set fire to the fouled toilet paper several times daily. Simple light 
metal seats would be better than wooden ones, as the former could 
be more easily kept clean, and even sterilized daily. The ground 
or sand around the buckets should be sprayed at intervals with 
crude oil in order to sterilize it and prevent it from forming dust 
and blowing about. Finally, a bucket of some antiseptic with soap 
and towels should be placed outside the latrine and a sentry 
specially posted there to enforce that the men wash their hands 
before leaving. At the end of each day the buckets should be 
emptied by the sanitary squad into deep pits and immediately 
buried, or better still the bucket contents should be burnt in a large 
and powerful incinerator along with horse-dung and other rubbish. 
The kerosene would be an advantage in this way because it is 
inflammable. The empty buckets must be sterilized before being 
replaced in the latrine, by immersing them for a few minutes in a 
huge metal cauldron of boiling water specially constructed for this 
purpose. Some kind of metal cart similar to a metal pontoon boat 
might be constructed for this purpose, and when the Army was on 
the march the sterile metal btickets could be packed in such carts. 
On the other hand, it is conceivable that the metal buckets and 
seats could be sterilized by means of a spray of superheated steam, 
such as is used in modern dairies for sterilizing milk pails, or a kind 
of blow-lamp, such as used by painters, would serve equally well. 
There can be no doubt that in some such way as this a more perfect 
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and reliable system of rapid and thorough disposal of feces could 
be evolved, and even although it necessitated a larger sanitary staff 
and equipment, the results would undoubtedly repay tenfold this 
extra encumbrance and expense. 

(b) The rapid and thorough Disposal of Horse-dung.—Horse- 
dung is not so dangerous as human feces, because there is no 
reason to believe that horses harbour in their intestines the cysts 
of the human pathogenic protozoa. Nevertheless it is dangerous in 
that it attracts flies, and also because flies breed in it. Moreover, 
there is some reason to believe that it may be responsible for much 
of the epidemic jaundice which has occurred in E. and G. Horse- 
dung should therefore be collected daily and burnt. The burnt 
material is a valuable manure and might be collected as such. 
On no account should horse-dung be onployes in the making of 
roads as is sometimes done. 

(c) The Destruction of Flies.—This is highly important. The 
common house-fly lays its eggs in horse-dung, human feeces and 
refuse. These’ eggs hatch out into larve and eventually become 
adult winged insects. When therefore measures (a) and (b) are 
thoroughly carried out the destruction of flies is largely accom- 
plished at the same time because their principal breeding places 
are destroyed. In addition, however, it would be advisable to 
employ several of the many methods recommended for the 
destruction of the adult winged insects themselves. 

(d) The Protection of Food, Cook-houses, Canteens and Mess- 
rooms by a thorough System cof Screening.—In spite of all 
endeavours to destroy feces, dung, refuse and flies, it may be found, 
especially where the Army is situated in adverse conditions, or when 
it arrives suddenly in unhealthy native localities, that flies still 
abound. For this reason an additional system of protective screen- 
ing should always be carried out to safeguard the food and mess- 
rooms of the soldiers. In stationary camps this must be considered 
as a measure of the highest importance. Cook-houses, canteens 
and mess-rooms should be rendered fly-proof by thorough screening. 
If possible there should be two fly-proof doors separated by an 
interval of a few feet, and these doors should close automatically 
by means of powerful springs. Punishment should be inflicted if 
the doors are wilfully left open, and a gang of carpenters should be 
sent round periodically to repair any damage done to the screening. 
This is done in the Panama Canal Zone in an extremely thorough 
manner by the American army engineers. It is especially im- 
portant that the cooked food should not be contaminated by flies 
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before it is eaten. Where the screening system is considered 
absolutely impossible, the ‘‘arsenite bait ’’ method recommended 
by Lieutenant-Colonel Charles Porter should be extensively used. 
Hang up leafy branches and spray them with “arsenite bait.” 
Spray tent surfaces and hard wall surfaces with the same material 
and keep all food covered so that flies cannot alight upon it. 

(e) Separation of Army Camps from Native Habitations.— 
If a well-sanitated army camp is situated close to an insanitary 
native towr or village, there can be no guarantee that the troops 
will remain free from disease. Flies breeding in the native quarters 
will carry the disease germs from the exposed faces of the natives 
to the food of the soldiers, and the sand contaminated with semi- 
dried-up fecal matter may also be blown from the native area into 
the army camp. If possible, therefore, the camps should be situated 
at least one-half to one mile distant from any such unhealthy area. 
If this is impossible steps should be taken immediately to sanitate 
the native quarters near at hand, by destroying the dung-heaps, 
refuse and other fiy-breeding material in them. The camps along 
the foreshore in A are infested with flies, not because the camp 
sanitation is bad, but because the flies breeding in the native 
quarters close by are attracted especially by the horses. These 
flies are breeding not only in the native quarters, but also in the 
fecal matter littered along the seashore. As already stated the 
whole of the A shore abounds in native fecal deposits. On 
one occasion we examined several of these microscopically and 
the first specimen examined showed tetragena cysts. This is 
sufficient to show that infective material is deposited daily on this 
shore, in many instances not more than twenty yards from the 
tents and mess-rooms of our soldiers. This dangerous native fecal 
matter is transported by flies all over our shore camps to the food 
in the cook-houses and mess-rooms, since most of these are un- 
screened, or, at any rate, imperfectly screened. This is sufficient 
to show how camp sanitation alone may be quite inadequate in 
the prevention of the diseases in question. In A it is necessary 
to prevent the forcshore from being used as a latrine by the 
natives. The natives, however, must have some suitable place or 
places for defecation. We suggest that the municipality should 
be urged to erect several public latrines at intervals along the sea- 
front, and thereafter it might be one of the duties of the numerous 
native and camp sentries posted along this foreshore to see that 
the natives used the proper places erected for them. An anti-fly 
campaign should be started at once in the native quarters by 
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destroying the dung and refuse heaps which abound in them. It 
is obvious, therefore, that the measure of pitching camps at a 
considerable distance from native dwellings is of the greatest 
importance with regard to the prevention of dysentery, typhoid 
fever and the flagellate diarrhoas. It is at the same time essential 
as a means of preventing malarial fever and other diseases. 

(f) Separation of Horse-lines from the Sleeping Quarters and 
Mess-tents of the Soldiers.—The horse-lines should be situated 
about 1,000 yards from the soldiers’ encampment. If this is utterly 
impossible they should be at least 100 yards distant, and not four 
yards away as has been noted in some isolated instances. It is 
possible that in this way epidemic jaundice might largely be avoided. 
Horses always attract flies, and this is one of the chief reasons for 
keeping them at a considerable distance from the quarters of the men. 

(g) Precautions with regard to Water Supply.—If feces are 
disposed of properly, the water supplies are not likely to become 
contaminated. With regard to suspected water, the usual method 
of chlorination, etc., renders it safe so far as typhoid, cholera and 
bacillary dysentery are concerned, but we do not know whether or 
not this is sufficient when the water is contaminated with feces 
containing the pathogenic protozoal cysts. Our experiments 
showed that ten times the ordinary chlorination did not kill off the 
cysts of the free-living protozoa such as A. limaz, etc. but we 
cannot argue from this that it will not kill those of the pathogenic 
protozoa, which are likely to be much more delicate in external 
conditions. Nevertheless, until this can be proved it would not be 
right to consider such a suspected water safe until it had etna 
been filtered or boiled. 

(A) Sterilized Sand should be supplied for the cleansing of Mess- 
tins, etc.—Sand can be sterilized easily by roasting it or boiling it 
with water. This sterilized sand should be kept in covered metal 
receptacles, and soldiers who are found using other sand for cleans- 
ing purposes should be punished. The sand all over E, and 
especially on the foreshore, is highly contaminated with fecal 
matter. The sea-shore at C and onwards is in reality a native 
latrine as already stated, and on this account the sand on the 
beach cannot be considered as safe for cleansing purposes. It 
may be well to mention that disease epidemics in camps at home 
have been traced to the sand employed for cleansing mess-tins. 

(i) Native Cooks and Waiters should be avoided.—The reason 
for this is obvious, as many natives must be carriers of amoebic 
cysts and typhoid bacilli and no one can guarantee the cleanliness 
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of their habits. This measure is also of importance with regard to 
malarial fever, since malarial carriers infective to mosquitoes are 
commonly natives. 

(j) Uncooked Vegetables used in making salads should be 
avoided as a food unless they are first carefully washed and then 
dipped for a few moments into boiling water. Vegetables not 
treated in this way must be considered dangerous, as in the East 
the vegetable gardens an frequently manured with human feces. 

(k) Warnings to Soldiers.—Soldiers should be warned to avoid 
partaking cf uncooked food in filthy native localities. Ices, milk 
and salads are especially liable to be contaminated. 

(2) Recommendations with regard to Hospitals.— Cases of 
amvebic and bacillary dysentery should be regarded as infectious 
as cases of typhoid fever. They should therefore be isolated as 
much as possible. The hands of nurses and orderlies in attendance 
should be washed in antiseptic lotion before leaving the cases to 
attend to others, and before partaking of food, etc. Fouled clothing 
and bed-clothing should be dipped immediately into antiseptic lotion, 
so as to prevent flies from alighting on them. The hands must be 
washed after handling such clothing, and also after the handling of 
bed-pans. When bed-pans are sent to the laboratory so that the 
feeces may be examined microscopically, the report paper should 
not be secured between the bed-pan and its lid, as is almost 
invariably done; because in this way the report sheet is frequently 
soiled with highly dangerous fecal material. Orderlies should be 
thoroughly instructed in these matters, and thereafter punished 
if these instructions are not carried out. Flies should be 
constantly destroyed in all hospitals by the use of fly-papers, 
fly hand-nets and every other means. The wards, especially 
those containing cases of dysentery and typhoid fever, should be 
screened. This would entirely obviate the use of mosquito 
netting over the beds. Screening when done must be done 
thoroughly, since an imperfectly screened room or building only 
acts as a gigantic fly or mosquito trap. The mess-rooms and 
kitchens of hospitals must also be rendered fly-proof, and all food 
must be covered with gauze to prevent flies from alighting upon it. 

(m) Thorough Emetine Treatment to prevent the Production of 
Dangerous Cyst Carriers.—We wish to repeat once again that this 
is an important sanitary measure. All evidence goes to prove that 
never less than eight grains should be given in cases of ameebic 
dysentery in one continuous treatment. If all early cases were 
treated in this way the majority would be cured at once and few 
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chronic cyst carriers would be produced. The habit of giving only 
one to four grains is dangerous, as already stated, and must be 
abandoned. Cyst carriers may require a long-continued treatment 
of twelve grains and over combined with saline. 

(n) A Larger Sanitary Staff is necessary in badly sanitated 
Warm Climates.—We beg to recommend a larger sanitary staff and 
equipment per unit of fighting strength. Moreover, the sanitation 
alone should be directed by a special ofticer of sufticiently high 
command to insure that the necessary measures are quickly and 
thoroughly carried out. Additional staff and equipment mean, no 
doubt, greater encumbrance and expense to an army, but it would 
be repaid tenfold and more by increased efficienty and by the 
reduction of expenditure required to look after and transport the 
sick and diseased. Sick and diseased troops constitute always a 
much greater encumbrance to an army than an increase of sanitary 
squads and sanitary equipment. 
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(X) Expnanation or Puares. 

All figures are drawn to the same scale from specimens prepared 
by wet fixation (Schaudinn’s fluid) and stained with Weigert’s iron- 
hematoxylin. Figs. 66, 67, and 68 were drawn to the same scale 
from fresh unstained specimens. Magnification, 750 diameters. 


PLATE I. 
Fias, 1 to 5 represent the phases in the simple division of Ameba limaz, from 
culture of sand on agar. 


Fics. 6 to 9 show a different and more rare type of multiplication by schizogony, 
from the same culture. 


Fie. 10.—Such a figure as commonly seen in culturé preparations may only 
represent amcebe crawling around a partially encysted form. 


Fies. 11 and 12 show ovoid structures containing limax amcebe. These may 
possibly represent splits in the agar into which the amcebe have crawled. 


Fic. 13.—Ameba limaz cyst. Note crinkling of the cyst wall. 
Fia. 14.—Ameba limax cyst with two nuclei. This is very rare, 


Fias. 15 to 20 show chromatin changes within the cysts of Amaba limaz, and 
may possibly indicate sporogony. (From agar cultures.) 


Fic. 21.—Spore-like bodies often found in sand cultures on agar. 


Fie, 22.—Sporing body rarely found in agar sand cultures. This may or may not 
be a phase in the Ameba limaz. 


Fis. 23 to 26.—These bodies were found in Amceba limaz cultures from the sand. 
Their nature is unknown, 


Fia. 27.—This represents a mould spore. (From an agar culture of sand.) 


Fics. 28 to 32 represent sporing bodies found in the sand aquarium, which may 
or may not be phases in the life-cycle of Ameba limar. 


Fias. 83 to 37.—Peculiar bodies (nature unknown) found in agar cultures from 
the sand. : 


’ 
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PLATE I. 


PLATE II, 


Fas. 38 to 40 represent spirochetes which are commonly found in human feces 
and which also exist in sand-water mixtures kept in the dark. 


Figs. 41 and 42.—Spirochextes rarely found in the feces and also found in the 
sand and water mixtures. 


Fig. 43.—Green vegetable filament (Ulothrix zonata) found in the sand aquarium. 
Also found rarely in human feces. 


Fig, 44.—Green vegetable filament (name undetermined) found in the sand 
aquarium, and also rarely in fieces. 


Fia. 45.—Diatom found rarely in the feces but present in large numbers in the 
sand aquarium. 


Fig. 46.—Sprouting mould spore found in the faces and also in the sand aquarium. 


Fia. 47.-- Vegetable ? (name undetermined) found in the sand and also very rarcly 
in the fieces, 


Fia. 48.—Protozoal organism (name undetermined) found frequently in the sand 
aquarium and also rarely in the fwces. 


Fia. 49.—Ame@ba limax as found in sand and feces. 


Fia. 50.—Species of Balantidium or Nyctotherus (name undetermined). Frequently 
grows on sand-agar cultures, also cultivated from human fices, 


Fia, 51.—Cyst of the same showing two daughter cells, 
Fia. 52.— Cyst of the same showing four daughter cells, 


Fics. 53 and 54.—A species of Bodo resembling Heteromita rostrata, cultivated 
from the sand and also from the fieces on ordinary nutrient agar. 


Fig. 55.—Cyst of a Bodo or Prowazekia flagellate from an agar culture. 


Fics. 56 and 57.—Species of Prowazekia cultivated from the sand and also from 
the fieces. 
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PLATE Il. 
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PLATE III. 


Fic. 58.— Wheel-like organism (Striatella interrupta ?) from the sand aquarium. 
Fic. 59.—Same organism undergoing division into two. 

Fia. 60.—Same organism showing apparently many nuclei. 

Fics. 61 to 65.—Types of amoebe found in the sand aquarium. 


Fic. 66.—A flagellate, Astasia margaritafera? (Euglenacec), found in the sand 
aquarium. Drawn from an unstained specimen. 


Fic. 67.—Peculiar slug-like amceba (name undetermined) found rarely in the sand 
aquarium. Drawn from an unstained specimen. 


Fic. 68.—A green organism, Scenedesmus caudatus (Scenedesmacee), rarely found 
in the sand aquarium. Drawn from an unstained specimen. 


Fic. 69.—Green organism, Pandorina morina (Volvocacea), found in great numbers 
in the sand aqnarium. 


Fia. 70.—Same organism in colony form. 

Fic. 71.—A green flagellate, Euglena quartana (Euglenacee), commonly found in 
the sand aquarium, 

Fic. 72.—Organism (name undetermined) probably one of the Rhynchoflagellata, 
rarely found in the sand aquarium. 

Fic. 73.—A biflagellate (name undetermined) commonly found in the sand 
aquarium, 

Fics. 74 and 75.—A four-flagellated organism (name undetermined) commonly 
found in bouillon cultures of the sand. 
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PLATE 11], 


PLATE Iv. 


Fig. 76.— Organism (name undetermined) rarely found in the sand aquarium. 
Fic. 77.— Organism (nature unknown) rarely found in the sand aquarium. 
Fig, 78.—Flagellate (name undetermined) commonly found in the sand aquarium. 


Fia. 79.—A ciliate organism (name undctermined) frequently found in sand 
aquarium. It always contains a triple nucleus. 


Fic. 80,—Euplotes harpa (Ciliata), found in the sand aquarium, and sometimes 
also appears on agar cultures of the sand. 


Fias, 81 and 82.—A ciliate somewhat resembling Maupasia paradoxa, frequently 
found in the sand aquarium. 


Fig. 83.—A ciliate (name undetermined) commonly found in the sand aquarium. 


Fics. 84 and 85.—Spore-like bodies (nature unknown) found in agar cultures from 
the sand. 


Fias. 86 and 87.—Spore-like bodies (Sporozoa ?) found rarely in the sand aquarium. 
Fic. 88.—Oocystis solitana ? (Scenedesmacee ?) found in the sand aquarium. 


Fic, 89.—Spherical mass of spores (Sphaerita Dangeard ?) found frequently in the 
sand aquarium. These masses of spores vary much in size. 


Fig. 90.—Organism (nature unknown) from sand aquarium. 
Fia. 91.—Oocystis pelagica ? (Scenedesmacee ?) from sand aquarium, 
Figs. 92 and 93.—Organisms (nature unknown) from the sand aquarium. 


Fics. 94 and 95.—A species of minute flagellate ? (name undetermined) found in 
large numbers in sand and water mixtures, especially when some glucose is added. 
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THE LOUSE PROBLEM AT THE WESTERN FRONT. 


By Lance-Sersgant A. D. PEACOCK, M.Sc.(DuNeL). 


Royal Army Medical Corps (Territorial Force). 
Formerly Entomologist to the Government of Southern Nigeria; Lecturer in 
Zoology, University of Durham. 


THE insect dealt with in this paper is the clothes- or body- 
louse, Pediculus humanus, Linnaeus; Order, Anoplura or Siphun- 
culata. The writer proposes to record observations on its natural 
history, its bionomics in relation to troops on active service, as 
well as suggest measures for its prevention and destruction. 


ENTOMOLOGICAL. 


MorpPuHo.ocy. 

Technique.—Microscopical preparations were made as follows: 
The insects were chloroformed, fixed in formalin (10 per cent) for a 
day, brought through the alcohols (50 per cent, 70 per cent, 90 per 
cent absolute), cleared in xylol for a day or wo, and mounted in 
Canada balsam. ‘The drawings have been carefully drawn, and are 
as detailed and accurate as opportunity has permitted; but further 
work will, no doubt, reveal other features which may necessitate 
slight additions and modifications to them. The musculature and 
mouth-parts, for instance, are not fully worked out. The nomen- 
clature of the parts may possibly need correction. As the writer is 
not aware of any other detailed drawings of this insect, it is hoped 
that these will be of utility. For bench room and facilities to finish 
certain microscopical and recording work, the writer wishes to 
acknowledge the kindness of Captain MacNee, R.A.M.C. 


External Characters. 


Only the most significant features are dealt with. The female 
is the larger, being about four millimetres in length, while the 
male is about three millimetres. The proportion of the sexes is 
about equal. Soldiers speak of black and grey lice, and, with 
regard to the question whether these are different species, no 
distinctive features have been discovered which would necessitate 
separate classification. The black louse has a more dusky integu- 
ment, the edges of the body are darkly pigmented, and the dorsal 
regions of the segments darkly patched. Murray gives the infor- 
mation that the different-coloured races of men have lice coloured 
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to match. On the question whether the black variety exists 
peculiarly at the Front or more abundantly in proportion than in 
England there is no evidence available. One thousand eight hundred 
lice counted yielded 5-4 per cent black. The bristles, of which there 
are two kinds, long and short, are placed all over the body, are 
somewhat sparse in number, and roughly symmetrically arranged. 


Fig, 1.—The clothes-louse (Pediculus humanus, Linnaeus[synonym, P. vestimenti), 
Male: black variety; enlarged about sixty times. Drawing made from cleared 
specimen, viewed dorsally, and seen by transmitted light. 


Head (see diagrams).—This bears the very simple sensory organs, 
the antenne and the black eyes. The entrance to the alimentary 
canal is at the anterior end of the tubular chitinous mouth- 
part (5), which is nearly surrounded by a projecting sheath (1). 
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This sheath arises from a thin chitinous diaphragm which forms 
the greater portion of the anterior part of the head. The dorsal 
margin overhangs and forms a blunt rostrum (2). Ventrally are a 
pair of chitinous structures of unknown significance. 

Thorar.—The three thoracic segments are fused and their 
boundaries are not sharply marked off. Mid-dorsally is an invagina- 
tion. There are three pairs of strong legs which each end in sharp 
powerful grapnels and spines. 
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Fia. 2 (key to fig. 1). 


Abdomen.—There are eight segments, the two posterior being 
fused. Each of the first six bears a breathing-hole, the stigma, on 
either side. The male is pointed at the posterior, and the sharp tip 
of the penis may often be seen extruded. The female's posterior is 
bi-lobed, and ventrally shows a pair of tooth-like appendages, the 
gonopods, which assist in copulation. In both sexes the anal region 
is fringed with numerous bristles. 

3 . 
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Internal Characters. 


Mouth-parts.—The interesting question of the homologies of 
the mouth-parts the writer desires to leave till a more appropriate 
season, and in the absence of knowledge on this point it would 


5 (See Section) 
ee etig 


---- (See Section) 


Fic. 8.—Diagram showing anatomy of head; dorsal aspect. Drawn from sections 
and cleared specimens; sections cut by Lieutenant J. Shaw Dunn, R.A.M.C. (1) 
protective sheath—incomplete tube; (2) projecting anterior dorsal margin of head ; 
(3) paired anterior ventral structures; (4) anterior ventral margin of head; (5) 
chitinous outer mouth-part, with (6) its tube running forward (7) and terminal teeth (8) ; 
(9) protractor muscles of outer mouth-part, and (10) retractor muscles (?); (11) first 
pharynx, and (12) muscles; (13) second pharynx, and (14) muscles; (15) the two 
structures of the inner mouth-parts, the dorsal being thin and broad, the ventral 
narrower and thicker, with three (?) terminal points; (16) ventral sac lodging the inner 
mouth-parts ; (17) bifurcated posterior ends of inner mouth-parts; (18) protractor 
muscles (?) of sac; (19) retractor muscles (?) of sac; (20) cesophagus—dorsal ; (21) 
supra-cesophageal brain, and (22) sub-cesophageal portion ; (23) optic nerve; (24) eye. 


be best to use non-technical terms. The chitinous mouth-parts 
are—(1) an outer structure adapted for sucking and for supporting 
the first pharynx; (2) two inner structures adapted for stabbing. 
The strong outer apparatus is tubular for a certain length 
at the mouth end. When the insect is not feeding the entrance 
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is lined with sharp chitinous teeth, seated in tissue and pointing 
inwards. When feeding, the outer structure is thrust forward 
a little, so that the mouth region projects beyond the protective 
sheath. This action, in some way, appears to relax the tissue 
bearing the teeth, and these, instead of lining the mouth, come 
to fringe it and point outwards. The first half of the outer 
structure dorsally is an arch which forms the roof of the beginning 
of the gullet. Backwards from the arch run two limbs, to which 
are attached the protractor muscles which out-thrust the structure. 
They also support the sides of the first pharynx. In the arch run 
two curved walls, which appear to have their origin just ventral 
to where the arch bifurcates and in the floor of the pharynx. 
Within these two curved walls lie the anterior portions of the two 
stabbing organs. 
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Fig. 4.—Transverse section through head at region 5 of fig. 8. 
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Fic. 5.—Transverse section through head at region 6 of fig. 8. 


The inner mouth-parts, the two stabbing organs, are lodged 
in a tubular sac lying below the oesophagus, and extending from the 
back of the head to the first pharynx. They are similar in so far as 
both are flexible, long—nearly the length of the head—enter the 
first pharynx together, and bifurcate posteriorly. They vary 
in detail. The uppermost resembles a thin, broad chisel, double- 
grooved along part (?) of its length. The lower is like a gouge bit, 
the tip being three-pointed. Protractor and retractor muscles 
bring the apparatus in and out of action. 

Alimentary Canal.—The writer does not fully understand the 
relationships of the various structures composing the canal anterior 
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to the first pharynx. It would seem, however, when human blood 
is being in-sucked, that a gutter or tube is formed, having for sides 
the curved structures of the outer mouth-parts, and, for a floor, 
the posterior length of the broad stabbing organ. It is possible, 
too, that the under stabbing organ becomes closely apposed to 
the upper, so forming a narrow tube leading to the wound. 

Following this tube is the first pharynx, which has muscular 
walls and is lined with chitin. Its function as a pump is secured 
by the action of five pairs of muscles which diverge from it dorsally. 
The second and smaller pharynx resembles the first. It leads 
to a narrow gullet which opens into the stomach. 
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Fic. 6,—Diagram to illustrate mouth-parts in action. 


For information concerning the salivary glands the writer 
is indebted to Major Sydney Rowland, R.A.M.C. The glands 
are situated far back in the thorax, and consist of two on each 
side, one bifurcated and one globular. The duct from the 
bifurcated gland joins with that of the accessory gland to form 
a single duct, and this opens into the sac of the stabbing organs. 

The stomach is of very large capacity. Anteriorly it has two 
pockets. A short, narrow, single-looped intestine follows and 
leads to a slight swelling, the beginning of the rectum. Into the 
intestine open eight excretory Malpighian tubules. A short rectum 
ends at the anus. 

Circulatory System.—This is probably typical, a long tubular 
heart lying in a pericardial space dorsal to the gut, with few vessels 
and large blood sinuses. 
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Respiratory System.—The lateral stigmata lead to the tracher, 
which branch to smaller vessels to ramify in the tissues. 

Nervous System.—The brain lies behind the second pharynx, 
above the gullet, and is connected by lateral commissures to a sub- 
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Fic. 7.—Diagram showing internal anatomy of female; ventral aspect. 
Drawn from dissections and cleared specimens. 


cesophageal portion. Backward from the subcesophageal ganglia 
runs the ventral nerve cord. An optic nerve runs from the brain 
to the eye. The antenne are sensory. Apart from these there is 
a marked absence of any structures denoting special sense. 
Reproductive System—With the exception of the penis the 
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reproductive organs of the male have not been noted. Of the 
female only the eight (?) ovaries have been noticed. They are long 
tubes containing ova at various stages of development. 


Insects, etc., resembling Lice. 


Many insects, etc., found in dug-outs at first and casual glance 
may be easily mistaken for lice. The wood-louse or slater, a 
crustacean related to the crabs and lobsters, is’ regarded as an 
ancestral or originative type of louse. 

Springtails, primitive insects which move by leaping, resemble 
lice when at rest. Certain small beetles may be taken for adult 
lice, and small mites, relatives of the spiders, look like young lice. 
These mites are very common in food which has been trodden into 
empty sand-bags and the floors of dug-outs. 


Habits. 


Habitat.—For shelter the louse depends upon the clothing, 
particularly the garments worn next the body, and prefers the 
comfort of the seams. Soldiers express a habit of the insect 
graphically when they say “it digs itself in,” and for this purpose 
the beautiful musculature and the strong claws and spines of the 
legs are admirably adapted. ‘The shirt is preferred, but in many 
cases most eggs are found at the fork of the trousers. This is 
because the trousers are worn consecutively for a much longer 
period than the shirt. In order of importance the areas most 
favoured for egg-laying are the fork of the trousers and the armpits, 
and the triangles at the tail of the shirt. Next are the trousers, 
the shirt seams and then the neck, but under present conditions 
there is general distribution also. Eggs have even been found in 
the beads of rosaries. It will be noticed that the insect accumulates 
where there is plenty of warmth, plenty of humidity and plenty of 
shelter. : 

The possibilities of infestation are instanced in a case examined 
at a hospital. Apart from extreme lousiness of underclothing, the 
man actually had lice and eggs at the back of the neck of the tunic, 
the pocket seams inside the tunic, and the flap seams of the pockets. 
A walking distributing agent! 

Alimentation.—The insect feeds by sucking human blood, and 
adult lice may suck for twenty minutes at one time. They feed 
voraciously and wastefully, their excreta often consisting of what 
appears to be undigested human blood. The peristalsis is violent, 
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and the whole alimentary canal may move backwards and forwards 
while feeding is in progress. Young lice feed immediately on 
hatching. In consonance with Warburton’s experiments, it was 
found that the young may be reared by feeding twice a day on 
the arm. They suck’ for any length of time between nine and 
twenty-two minutes, averaging twelve. If allowed to feed three 
times a day they do not suck so long at one time. 

The process seems to be: The stabbing organs are out-thrust, 
pierce deeply and the sucking tube is anchored by the circum-oral 
teeth to thé skin; by means of muscular action on each pharynx 
the blood is drawn in; leakage into the sac of the stabbing organs 
is prevented by the upper stabber; the saliva pours into the sac, 
and possibly via a tube formed by the upper and lower stabbers 
reaches the wound and prevents the coagulation of blood; the 
blood is digested in the stomach and intestine ; the waste products 
from the gut and Malpighian tubules pass through the rectum and 
anus. : 

Life-history.—Concerning this it has not been possible to 
conduct many experiments. 

In copulation the male lies below the female. The penis is 
extruded, up-curled and is retained in position by the gonopods of 
the female. The eggs are about 0°8 millimetre long and 03 milli- 
metre in diameter, and, according to Warburton, one female lays 
five at one sitting and may produce a total of 125. They are clear 
and glistening when new, but towards the time of hatching appear 
a yellowish brown, due to the colour of the developing insect inside. 
The experimental method of incubation was as follows: Small 
pieces of shirt-seam bearing undisturbed eggs were placed in calico 
bags. These were tightly fastened with string to prevent the 
escape of any newly hatched young. The bags were slung next the 
body under the armpits and examined twice a day, morning and 
evening. The conditions, therefore, were almost natural. 

One exact result of importance: A fortunate chance gave six 
newly laid eggs. One young hatched out in six days, three in 
about seven days, one in seven days and a half, and one in eight 
days. 

A total of 291 eggs, of unknown age, taken in situ on eight 
pieces of shirt which had been discarded for about one day, yielded 
after two days’ incubation the following :— 

(1) A constant succession of hatchings each day of 9, 28, 33, 24, 
10, 11, 20, 7, 72, 5. 

(2) Total percentage hatched, eighty-two per cent. 
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(3) The greatest number took at least ten days to hatch. 
(Perhaps the one day’s separation of the shirt from the body 
inhibited development.) 

(4) Incubation may often take at least twelve days. 

The attempts to rear the young in calico bags carried at the 
armpits and by freeing to feed twice a day were not very successful. 
The results differ, in certain respects, from those of Warburton. 
The first moult took place at various periods—e.g., about two days 
in one case, after three days in one case, five days in one case, and 
seven days in one case. One specimen lived fifteen days and 
moulted twice, the first time on the fifth day and the second time 
on the seventh. It looked only half-grown at the end of the time 
which Warburton suggests to be the limit of growth. The con- 
ditions of the experiments were almost natural, and the heavy 
mortality of the young is rather baftling and disappointing. It 
may be that the young are especially susceptible to even the 
‘slightest confinement. 

Vitality.—The duration of life on the body is not known. 
Warburton kept a mature female alive for thirty days. This would 
make the total length of life about seven to eight weeks. The 
duration is said to be dependent upon three factors: abundance of 
food, the normal body temperature, and body emanations. Kept 
at 37° C. dry heat in a bacteriological incubator, lice die in about 
three days. Specimens were fed twice a day and kept on a piece 
of clean shirt in a cardboard cylinder. This was carried under the 
armpit, so ensuring body temperature without body moisture. The 
insects died in about five days. Body moisture, therefore, seems 
necessary to the insects, but what is the more essential, the 
humidity only or the chemical quality, is not known to the writer. 
To these factors it is provosed to add freedom. Even under the 
very slight restraints imposed during experiments, the adult insects 
died quickly, that is, in two or three days. As a result of many 
experiments it was found that the longest period during which lice. 
survived separation from the human body was nearly nine days. 

The following results were noted :— 

On an infested shirt, newly discarded and exposed to the open, 
during which the temperature varied between 40° F. and 45° F., 
two days being raw and wet, lice lived as long as five days. 

On infested shirts, taken singly and stored in large Army biscuit 
tins or in brown paper parcels, they may live about seven days; on 
shirts stored in bulk, eight days. 

Placed upon freshly won soil, they live seven days. On a piece 
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of shirt which was placed upon soil in a large biscuit tin they lived 
eight days. Dry soil to the depth of two inches was placed on the 
bottom of a box 2 feet by 14 feet by 1} feet, and covering the soil 
were laid pieces of wood, so imitating in miniature the conditions 
of a dug-out. A lousy shirt was placed in the box. The lice con- 
gregated upon the uppermost part of the shirt and remained there 
alive for eight days. 

A constant feature is the moribund condition into which the 
insects sink after two days’ separation from the body. This con- 
dition lasts till death. On taking a moribund louse and placing it 
on the arm, there is evinced a quick response. The insect begins 
to take a distinct interest in life and shows it by perambulation and* 
feeding. In connexion with this “ warmth test”’ it is important to 
note that it may need to last quite five minutes at times. 

With regard to vitality when subjected to various insecticides, 
these results were noted (see Section ‘ Methods of Prevention and 
Destruction ’’) :— 

Infested shirts dusted with a white mercury powder, advertised 
as a vermicide, still held live lice at the end of four days. A 
similar test, using a powder of heavy oil residue (sulphonated), talc 
and aloes, gave the result that the lice lived nearly nine days. The 
insects crawled regardlessly through both powders. Placed upon 
a small piece of shirt in a pill-box, the bottom of which was 
smeared with vermijelli, they died in two hours, not having sense 
enough to keep away from the insecticide. They were killed by 
suffocation, their bodies becoming sticky with the preparation and 
the stigmata choked. Similarly placed above N.C.I. powder, they 
died in half an hour. A single infested shirt dusted with N.C.I. 
did not hold a live louse in ten hours. Shirts, each dusted with 
N.C.L. and stored in bundles of ten, each bundle being dusted 
above and below, did not contain live lice after three days. An 
infested shirt was immersed for half an hour in an emulsion of 
soapy water and crude paraftin oil (0:75 per cent of emulsion being 
oil). The lice revived and lived in pill-boxes for seven days. 

The maximum time during which eggs away from the body 
may remain dormant has been found by Warburton to be about 
forty days. This was under laboratory conditions in England, and 
the temperature fell at times below freezing point. Similar experi- 
ments were carried out here, shirts holding egys being exposed to 
weather conditions. Samples taken from one shirt which had been 
exposed for eight days hatched after four or five days’ incubation 
on the body. During the time of exposure the temperature fell 
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twice to freezing point, and two days were raw and wet. Samples 
taken from a shirt exposed thirteen days did not hatch after twenty- 
eight days’ incubation. 

In applying this knowledge the important fact is that eggs on 
the clothing, particularly the outer garments, if not treated regularly 
by ironing or disinfection, are a possible source of infestation for as 
long as a month after laying. Also, the removal of the clothing 
from the body for a few days in order to kill the eggs and lice by 
exposure is not a practicable scheme. 

The existing scanty information on the parasite’s powers of 
endurance indicates them to be small. The examples cited, how- 

“ever, show that these powers are by no means inconsiderable. 

The louse, therefore, is a parasite which is utterly dependent upon 
man’s blood for sustenance and man’s body and clothing for pro- 
longed prosperous longevity and reproduction. 


INSTINCTS. 


Migration.—To discover the capabilites of the louse with regard 
to its powers of locomotion and distribution, the following simple 
experiments were made: On four occasions, for a period of at least 
one hour, the tracks of four lice were charted. The diagrams 
illustrate two typical results. 

The distance between the two lice farthest apart was nine feet, 
two covering a distance, measured in a straight line, of five feet. 
The routes pursued were decidedly devious and exploratory. There 
was no desire evinced to make for a recently discarded shirt which 
was laid as bait six and twelve inches from the insects. These 
experiments demonstrate how, under certain conditions, the louse 
may go far afield to find a local habitation and a means of livelihood. 

1t has been observed that the insects may climb the wall of a 
room to a height of three feet. 

A box was made into,a miniature dug-out; twenty lice were 
placed in it and watched with very short breaks for eight hours. 
The insects scattered quickly, roamed round, and twelve in all left 
the box within half an hour. The remainder were lost. In another 
case, in which straw was placed in the box, only two migrated 
after two hours. After twenty-four hours two were found on the 
straw and six on the boards. The remaining ten were lost. 

Such migratory powers are most probably only fully exerted in 
times of stress. This is borne out by their curious habits of 
“congregating.” Whenever lice upon discarded clothing were the 
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subject of experiment, most of them invariably made for the upper- 
most portion of the material and showed no desire to forsake it. 
There is, therefore, a decided preference for warm material. Ona 
shirt in a condition generally termed “walking” were computed 
ten thousand live lice. This would indicate gregarious habit and 
comfortable inertia, and that competition is no incentive to 
migration. 
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Fia. 8.—Tracks of lice. The breadth of the diagram represents nine feet. 


Lice certainly do wander from the host. Although no experi- 
ments have been performed with the definite aim of ascertaining 
the stimulus of wandering, five months’ experience with the insects 
suggests that if the surroundings of the host be warm and comfort- 
able, lice are tempted to wander about. Such conditions exist in 
a warm bed, or when soldiers are packed closely together. The 
insect, though moving about, is in its native air all the time, and 
there is not the adventure of changing an environment. In such 
a manner a bed may be infested through the louse not being. 
fortunate enough to return to the host before he leaves the bed, 
and also other men, clean or otherwise, may become infected. 

Selection and Preference.—Lice soon find the body if the host 
sleeps on any infected bedding. The discovery of the host may be 
due to three causes: (1) The warming of the bed giving the 
incentive to wandering ; (2) contact of the lice and the body; (3) 
the insect ‘‘scenting’’ the host. Which is the most important 


44 The Louse Problem at the Western Front 


factor is not known. A deliberate effort to reach the human body 
or recently discarded and sweat-impregnated clothing has never 
been observed. The instincts of detecting and pursuing the host 
seem, therefore, to be very feeble, if not absent. 

These instincts being at best so feeble, it seems still more 
improbable that the parasite has any instinct of preference, 
ie., as popularly expressed, ‘choosing one person rather than 
another.” Three types suffer most from lice—the person badly 
infested, the person with a very sensitive skin, and the person who 
has never been verminous before. The first type may be an 
unfortunate soldier, physically unclean, through campaigner’s luck, 
or maybe a man of unclean habits, in both cases the parasites 
having every opportunity for success. In the other two types it is 
a matter of susceptibility to the touch and stab of the insects. 


MEDICAL AND MILITARY SIGNIFICANCE. 


Scratching such as louse irritation induces renders the skin 
prone to sepsis. “ Louse-rash,”’ if it may be termed so, has been 
found distressingly common ard has frequently been mistaken 
for scabies. 

Lousiness is felt mostly at night. This is in spite of the fact 
that practically the same number of lice is present on the body 
during the day. Probably the distractions of the day keep the 
mind away from the pest, but at night, when everything is con- 
ducive to the desire for rest and comfort, the mind is most sensitive 
to the slightest irritation. Then the crawling of the insects, their 
sharp stabs, the itchiness of each tiny wound and the fierce desire 
to scratch become intolerable. As one man said: ‘“ You feel as if 
you could rive yourself to pieces.’ Sleep at best is broken and 
uneasy, but is usually impossible. Consequent upon loss of sleep, 
impaired vitality and mental weariness become very real miseries 
to the soldier, the value of whom depends upon a high pitch of 
bodily well-being. These are the soldier's most acute troubles 
primarily due to lice at this Front, but it must never be lost sight 
of that the menace of typhus, possibly more imminent at the 
Kastern Fronts, is still present at the Western. 


“ LOUSINESS.” 
It is rather important to obtain definite information as to the 
condition known as “lousiness ” for the following reasons :— 
(1) At the time of writing the writer is unaware of any exact 
statements on what really constitutes lousiness of the soldier ; and 
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(2) The necessity, therefore, of establishing a standard by which 
to judge the condition of men or a unit. 

(3) To ascertain what general improvement is manitest in a 
unit after the operation of methods of instruction and combating. 

The method of estimating the verminous condition of men was 
as follows: The shirt was examined in areas—right arm, left arm, 
right body-seam, left body-seam and remainder of shirt. The 
numbers of lice on these areas were totalled. ‘he areas taken on 
the trousers were—fork-seam, running from front to back of waist, 
right leg and left leg. Eggs were éatimabed lew (£), abundant (a), 
and very abundant (v.a.). Particulars were entered thus :— 


voit. | yy When shit | Number Trousers when | Number | 
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Fic. 9.—Graphs 1 and 2; number of lice. 
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As it was not always possible, especially at the commencement 
of the inquiry, to obtain full particulars of men fresh from the 
trenches, the condition of the shirts was examined on arrival at the 
divisional baths. The graph illustrates the result of this. Later, 
more opportunity was afforded for examination of the condition 
of men straight from the trenches, and the particulars were 
obtained at the baths and billets. The result is shown graphically. 

From the graph is derived :— 
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From the examinations it was found that the trousers (there 
were no linings in most cases) contained about two-fifths of the 
number of lice contained on the shirt. The number found on the 
socks is negligible. The average lousiness per man of a unit is 
approximated thus: from the average lousiness of the shirts, the 
average lousiness of the trousers was estimated, and the sum of 
these gave the estimated total lousiness. For example: average 
number of lice per shirt, 10:5; estimated average number per 
trousers, 4°2; estimated total, 14°7. 


Average Lousiness of Units of a Division. 
Particulars of all the units examined are not given in full, but 
the following table dealing with infantry is given for illustration :— 


Number | Time since previons 
Unit of mon bath (mostly spent | Average lousiness Remarks 
examined | in trenehes) 

A 19 7 days 105 _ 

B 8 16° 5; | 11-9 = 

Cc 17 | 10tol4 ,, | 14-4 

D , 299 «| @ltows ,, | 15-2 | - 

E 10 | i te d! 16-4 Shirts renewed eleven 
| days before leaving 
| | trenches. 

F 50 4 ,, 18-2 | —_ 

G | 45 IB xy 191 | Shirts renewed ten 
| | days before leaving 
| trenches. 

H | 33 | 14to21 ,, 22-7 = 

K | 51 | 38, 27-8 — 

L | 12 | “4 ,, 81-4 = 

Total ..| 274 | — 19-9 (variation 10°5 to 31:4). 
| 
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These general remarks may be made :— 

(1) Experimental error is not due to the fewness of examples, 
because most of the units, where most men were examined, show 
the highest degree of lousiness. 

(2) Ninety-five per cent of the men examined were infested. 

(3) The condition of 274 infantryman of the division shows, in 
round figures, a lousiness of twenty lice per man, the variation being 
between ten and thirty. The division had then seen six months of 
hard work at different parts of the line. 

(4) Cases of lousiness above 100 have not been included. 

(5) Where clean shirts have been issued in the trenches, even 
for the short space of two days, the shirt at the end of that time 
attained the usual degree of lousiness. Young lice hatching from 
eggs on the trousers and also adult lice both evidently migrate to 
the shirt. - ; 

(6) Clean underclothing, after men have bathed, becomes 
re-infected from the outer garments within half an hour. 

(7) Eighty-nine cases taken from infantrymen newly out from 
England since a fortnight showed a lousiness of six. 

(8) Infantry transport sections of the division examined—of 
which forty cases were taken—showed an average lousiness of ten, 
half that of the men in the line. 

These men were in bivouac, and changed and bathed regularly 
once a week; but because of the leather, the riding breeches were 
never treated with steam to kill the eggs. 

(9) The cyclists (thirty-three cases), living in billets, changed 
and bathed once a fortnight, showed an average of eleven. 

(10) Twenty men of the Royal Field Artillery, living in billets, 
changed and bathed once a week, showed the very low average 
of 3°5. 

(11) As acontrast to this last example, fifty-one cases of the Royal 
Field Artillery newly out from England since a fortnight, and not 
changed or bathed in that time, showed the higher average of 7-9. 

(12) A most interesting case is that of certain railway engineers. 
These men lived together in a large room, changed and bathed 
every week, and bad been at the Front for three months. Nota 
single louse was found upon them. It is suggested, by nature of 
the work among oil, that to this factor is partly attributed the 
freedom from the pest. 

(18) By reference to graph 2 it will be seen that there is 
a break after 130. This produces the result that nearly five per 
cent of men are what may be termed ‘‘ maximum cases.” These 
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“horrible examples” showed the number of lice upon each man to 
be 168, 180, 190, 376, 400, 552, and 895. Another shirt held 1,355 
lice and 4,260 eggs, while another showed 10,428 lice approxi- 
mately, and 10,253 eges approximately. Reference has been made 
already to another extreme case. 


” 


“ Lousing” in the Trenches. 


The object of this inquiry was to ascertain, from the observations 
of the men themselves, what were the results of their self-searching 
for the pest. A certain division had served at two parts of the 
line, and the men from eleven different units were interrogated. 
‘Their average spell in the trenches had been about twelve days. 
The inquiry shows: (1) the average daily catch of the soldier was 
eight at one sector and nine at another; (2) the catch varied 
between nine and sixty; (3) that, from some source or sources, 
the man in the trenches is liable to a persistent daily visitation 
which insists on daily attention. The bag, as a general rule, is 
niixed, young and adults being obtained. Without encroaching on 
the section ‘ Dissemination,” it may be remarked that the main 
source of the young lice is undoubtedly the eggs on the clothing 
of the man himself. This accounts, in part, for the daily persis- 
tency of infestation. The difficulties of self-searching are great and 
may be responsible for the overlooking of some of the large 
adults; but the constant recurrence seems to indicate that other 
sources, external, supply the large specimens. 

It would be expected that soldiers living in the bare trench, 
where no dug-outs exist, would be more free from lice than 
soldiers living in dug-outs. The contrast is afforded in the example 
of the division under inquiry. At one time of the year the men 
were in bare trenches at one part of the line and six months after 
they occupied dug-outs at another part, Men, however, were lousy 
to practically the same degree at each point. At the first place 
it was impossible to change clothing, and at the second they lived 
in close contact in dug-outs. 

Lice and Dug-outs.—One of the most prevalent terms is “ lousy 
dug-outs.” Before conducting examinations in the first line of 
trenches, the impression obtained from conversation with soldiers— 
and others, too, of a more critical turn of mind—was that dug-outs 
were swarming with lice. The most comfortable form of dug-out 
is that which is completely boarded. More primitive types exist 
in which less wood is present and the floor is of earth. Five dug- 
outs of the boarded type were carefully searched. Included was 
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a large one occupied by six machine’ gunners. Skilful assistance 
in this search was given by a stretcher-bearer, an ex-schoolmaster. 
The search in each dug-out usually lasted an hour, and was con- 
ducted in daylight, with as much extra light as was possible to 
obtain from candles. In two cases the boards composing the floor 
were removed and carefully scrutinized, as were cracks and corners, 
with the fluff lurking there. Kits, great-coats and sandbags were 
subject to a like search. In no case was a single live louse discovered. 
Eight dug-outs with earth floors at another part of the line yielded 
a like result. 

By reason of the military situation, a most interesting experi- 
ment was terminated before culmination. The stretcher-bearer 
and the writer took measures to secure freedom from the pest. 
They slept with less clothing than worn by men in the line, but 
using two blankets, for two successive nights, in a boarded dug-out 
newly vacated by three lousy soldiers. ‘The conditions, therefore, 
were most favourable for picking up any lice present. After the 
first night an examination of the clothing and blankets gave 
anegative result. The night of that day the clothing and blankets 
were examined as carefully as candle-light permitted, and seemed 
clean, but the following morning the assistant’s linings showed one 
louse and one flea. From one point of view, if this typical dug-out 
had been really a ‘lousy dug-out”’ it is reasonable to conclude that 
more lice would have, been found on the clothing. It is quite 
possible, too, that the one louse found may have been obtained 
during the daily duties among thé men, and overlooked at the night 
examination owing to the bad light. 

It is not denied that lice may be present in dug-outs, but 
these play a minor part in the harbouring and disseminating of 
the parasite. 

Lousiness of Material: Blankets.—In this connexion only two 
typical cases out of ten examinations are cited. The blankets of 
twenty-four infantrymen were searched. Their regiment had an 
average lousiness per man of 31'4 and had spent twelve days of the 
early autumn in the trenches. The blankets had been used for five 
days. Many were found free from lice. The highest number 
found on a single blanket was six alive, and the total number of 
lice found was only twenty alive, the average, therefore, being 0°8 
per blanket. In the second example twenty-five blankets were 
examined in the winter, after being away from the men for about 
four days. Ten were free from lice; the highest number alive on a 
single blanket was two and the highest number-dead was four. 
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The total numbers were five alive and twenty-one dead, the 
average, therefore, being about 1 dead or alive. The degree of 
infestation of the unit is not known, but is certainly no less than at 
any other time of the year. 

In sporadic cases blankets have been found exceedingly 
verminous, holding twenty, sixty, and more lice. This condition 
was always correlated with the fact that the men using them were 
very unclean. 

Blankets, therefore, are of minor importance as harbours and 
centres of dissemination. 

Straw.—Straw sufficient for three men was placed in a corner of 
a room infested with 535 lice, and left for nearly four and a half 
days. At the end of this time three clean men slept for three 
successive nights upon it. After the first night the total number of 
lice from all the men was 18, the second night 4, and the third 
night 7. The experiment shows that infested straw may be 
sufficiently lousy at the end of seven days to infest men using it. 
A similar experiment, using 1,000 lice and leaving the straw five 
and a half days, showed 2 after one night's use, 2 after the second 
night’s and 0 after the third night's. 

Straw was placed as above, and infested with 500 lice. After 
three hours, to allow the insects to scatter and accommodate 
themselves, N.C.I. powder was dusted on the straw. After eight 
hours three clean men slept upon it. Next morning the total 
number of lice from all three men was seven alive and six dead. The 
straw was re-treated, and after the second night, with two men 
using it, no lice were picked up. The experiment demonstrates the 
efficiency of N.C.I. as a swift preventive of infestation from straw. 

Palliasses——Three palliasses, infested with 325, 500 and 500 lice 
respectively, were examined after eight days, and live lice were 
still found. 

From the characteristic disinclination of the louse to leave 
clothing, it does not seem likely that straw will ever become very 
much infested. 


DISSEMINATION OF THE PEstT. 


Three sources of infestation may be conveniently named: 
(1) Living places—dug-outs, billets, bivouacs; (2) material— 
blankets, straw, beds; (3) the soldier, with his clothing and kit. 

Living Places: Dug-outs.—Only the dug-out is discussed in this 
section, but the same remarks apply to billets and bivouacs. 

The main problem presents itself thus. Men state confidently 
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that they go into the trenches clean, and in a few days find them- 
selves infested. The general statement goes: ‘‘ The dug-outs are 
lousy.” It will be well to examine this critically. 

If it may be assumed that a “lousy dug-out’” was one which 
harboured twenty live lice, it is very unlikely that careful trained 
observation would not discover a single live specimen in thirteen 
dug-outs. 

Aman may have lice upon him all the time and not yet feel any 
discomfort. Such men, it has been found, always believe themselves 
to be clean, and generally declare it aggressively. Another 
unobtrusive but most important source of danger is the presence of 
eggs upon the clothing, There is the probability also of an unclean 
comrade. 

The dug-outs with most uneviable reputation are those which 
are large and accommodate most men. Certain dug-outs—those of 
officers and senior N.C.O.’s—are frequently occupied by only one 
individual, and in these cases lousiness is not common. These 
living conditions, giving greater opportunities for change of 
clothing, for physical cleanliness, cleaner companionship, and often 
comparative isolation, are the converse of those of the men. 

An important observation is the preference of the insect for 
remaining on warm material. This renders the probability of 
infestation from the soil very small, though, as has been pointed 
out, lice may endure surface soil conditions for seven days. In so 
doing, it is quite possible for infestation to come from the ground. 
The chance of this, however, is very remote. 

When a dug-out has been emptied of all kit, sandbags, etc., such 
usually being the case when one unit makes way for its relief, most 
of the lice are removed also with that unit. 

The weight of the evidence, therefore, goes to show that the 
dug-out itself is not an important factor in the harbouring and 
dissemination of the pest. 

Material.— Previously mentioned facts show that in exceptional 
cases infested blankets may be centres of dissemination, butf that, 
as a general rule, they are a minor source of dissemination. 

From the preference of the louse for clothing worn next the 
skin, or such clothing discarded, and- the absence of lice upon 
blankets and empty sand-bags used as bedding, it seems fair to 
deduce that straw and palliasses, which are colder habitats for the 
insect, will not be tempting places of sojourn for them. 

The Infested Soldier.—Infestation from dug-outs and blankets 
being very slight, there remains the soldier himself. Concerning 
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the conditions of the soldier, it will be well to recall to mind that 
95 per cent of soldiers who had seen six months’ service were 
found lousy, that the average number of lice per man was 20, 
that 5 per cent (or 50 to a battalion of 1,000) were dangerous 
carriers, each bearing between 100 to 300 lice. Also to take the 
condition of a unit ready for the trenches after its few days’ rest. 
During this time men are supposed to bathe and obtain a change of 
underclothing. Certain men have not bathed or changed owing to 
duty or through shirking, and most have not had the outer clothing 
ironed. That is, practically every man is still a carrier, while a 
certain few are likely to be in a worse condition. 

Dissemination may possibly occur by three methods: accident, 
contact, and instinct on the part of the insect. In the first instance 
the ordinary actions of everyday life, dressing or undressing, may 
dislodge the insects from the inner clothing to the outer, or from 
the outer directly to the clothing of a comrade, or indirectly via 
blankets or kit. In the case of contact, transference may be effected 
during close proximity for a short time, as in the case of doctor and 
patient, teacher and scholar. More favourable and, to the mind of 
the writer, the principal conditions of transference are the long 
periods of proximity, engendering warmth and consequent move- 
ment of the lice, as when men are compelled to sleep closely 
together. The instincts of detecting and selecting the host seem 
at best too feeble to account for much dissemination. 

The natural question is often asked, How did the parasite 
first gain a footing in the Army at the Front? In answer to this, 
the writer recalls the first day of mobilization, the pouring in of 
reservists to the barracks, among them many from the verminous 
slums; the mingling of mufti and khaki in the crowded rooms, and 
soon, with scant opportunity for obtaining anew the smartness 
and cleanliness of Army life, the hurried despatch to the seat of 
war. Once the louse was brought to the Expeditionary Force, the 
absence of facilities for washing and changing clothing, and the 
crowding together of troops, gave the parasite every condition 
favourable to lodging, feeding, multiplying, and spreading. 


MeErTHODS OF PREVENTION AND DESTRUCTION. 


Treatment of Cases Naturally Infested.—The condition of men 
was noted by the miethod already explained. The effects of various 
preparations were taken after one day, in most cases, and in a few 
cases for longer periods. 

Treatment of Cases Artificially Infested.—Artificial infestation 
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was carried on by taking a known number of lice from a newly dis- 
carded shirt, and placing them on different parts of the body—i.e., 
down the legs of the trousers and inside the back and front of the 
shirt. After two to six hours, time sufficient for the insects to 
scatter, feed, and accommodate themselves to the new environment, 
the clothing and body were treated with preparations. 

A large number of experiments with various insecticides was 
performed. The results, however, of the experiments were un- 
satisfactory from the point of view of obtaining consistent and 
comparative figures. Moré experiments, impossible at present, are 
required. It may be that such exact figures cannot be obtained by 
the very nature of the experiments. It is quite possible that the 
preparations act with greatly varying results upon different men. 
When opportunity is afforded, other experiments will be conducted 
upon more cases and for longer periods. Till the incorporation of 
such results, the figures available at present are withheld. 

Insecticides act in two ways— (1) the effect upon the pest 
present, and (2) the deterrent effect on any of the insects present 
externally. 

The insecticides used when the parasites were present produced 
either or both the following effects: they killed or caused to 
evacuate. 

Resort is made to certain convenient terms. 

Killing efficiency is measured by the percentage of insects 
killed in a certain time by the insecticide. 

General efficiency is measured by the sum of the percentage of 
insects killed, evacuated and unaccounted for in a certain time. 

Deterrent efficiency is measured by the percentage of insects 
which the insecticide deters from reaching the body. 

It is still possible, however, to give the following notes on certain 
insecticides :— 

N.C.I. (naphthalene 96 per cent, creosote 2 per cent, iodoform 
2 per cent).—This preparation is a speedy killing agent, and is the 
best all-round insecticide tested. The investigator himself prefers 
it to any other preparation. 

The following exacting test of its deterrent efficiency was made : 
Seven hundred lice were allowed to scatter in a sleeping bag 
-improvised from a blanket. The writer used the preparation on 
the shirt, back and front, and on the riding breeches at the fork 
and as far down as the knees. The conditions were rendered as 
favourable as possible for the lice. Socks instead of puttees were 
worn, the shirt neck was opened, and the sleeves rolled up as far as 
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the elbows. Almost immediately after settling in the sleeping bag, 
lice were felt crawling in great numbers in the socks, on the arms, 
and a few at the neck—in fact, at those parts of the clothing and 
body not treated with the powder. 

Next morning, examination of the clothing and body gave the 
following results :— 

One hundred and fifty-five dead lice were shaken from the 
socks; thirty dead lice were found below the breeches’ knees ; one 
dead louse was found at the thigh. No lice were found on the 
shirt. : 

The point of importance is that the powder was a complete 
deterrent. The duration of the deterrent efticiency of N.C.I. is 
illustrated in the instance where thirty men of a machine-gun 
section of infantry were supplied with the powder. The men since 
using have not been troubled. Most are of the opinion that the 
effect of one thorough application lasts five days. A few dusted 
the clothing every few days as a preventive measure. 

Caution.—It is most important to remember that a too free 
use of N.C.I., particularly at the fork, causes severe smarting. 
For this reason it is recommended that an ointment insecticide 
be used in this region. However, used with ordinary care, N.C.I. 
has undoubtedly proved the best insecticide for general use on the 
clothing material and in living places. 

Vermijelli.—This ointment is very effective. It is found that 
the best way to use it is to anoint the body from neck to knees. 
Local application seems only to cause the lice to migrate to those 
parts of the body not treated. 

Crude. Oil Ointment.—The materials at hand permitted only a 
somewhat crude preparation. Two pounds of soft paraffin was 
melted, and four ounces of crude tar oil added. The mixture set 
like an ointment. Used like vermijelli, it showed a very much 
higher killing efficiency than that preparation, and a slightly higher 
general efficiency. As a deterrent it was subjected to the same 
test mentioned under N.C.I. and gave a result of 97°7 per cent 
efficiency. 

N.C.I. and Vermielli—The ointment was smeared at the fork 
of the trousers and the seams, the N.C.I. being dusted down the 
shirt and trousers. The killing efficiency of N.C.I. was increased 
slightly, but the general efficiency was increased highly. 

The report received from the medical officer of one infantry unit 
which used the preparation in the trenches is convincing. The 
preparations were efficient from three to seven days. After about 
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the third day it was found that young lice appeared, obviously from 
eggs on the clothing. Periodic treatment is therefore necessary. 
There was a great demand for more. 

N.C.I. and Crude Ointment.—Used as above, the results were 
very similar. 

Mercury Ointment (variously termed blue unction, blue ointment 
and navvy’s butter)—To prevent undue absorption of mercury 
into the skin, equal quantities of the ointment and soft paratiin 
were mixed. The killing and general efficiencies were both high 
when the ointment was used like vermijelli. It is feared, however, 
that the nature of the preparation precludes that consistent use 
which present conditions demand. 

To verify its effect as a deterrent, a similar test as in N.C.I., 
but employing only 300 lice, was carried on in accordance with 
a well-known treatment. Strands of tape, well smeared with the 
ointment, were fastened round the ankles, knees, waist, arms and 
neck. The precautions proved utterly useless. The lice simply 
swarmed over the body. After a somewhat unhappy two hours, 
and to secure rest, the body was smeared all over. Yet next 
morning thirty-five live lice were found on the body and clothing. 

White Mercury Powder.—This preparation had very low killing 
and general efficiencies. 

Sulphur.—Three experiments, one personal, were performed. 
In one case an ointment, half flowers of sulphur and half soft. 
paraftin, and in two cases a generous amount of flowers of sulphur 
were used. They proved such complete failures that it is not 
proposed to pursue further experiments with these substances. 

Treatment of Infested Underclothing.—The following notes are 
the result of many experiments carried on under the everyday 
working conditions at the divisional baths, treating clothing in 
quantity in large cauldrons, tubs and disinfectors. 

Thresh Disinfectors.—For the horse-drawn “ Thresh” it was 
found best that not more than 100 garments should be steamed 
at 215° F. for three-quarters of an hour. For the Foden lorry 
“Thresh ” 100 garments per chamber should be steamed at 220° F. 
and five pounds pressure for half an hour. 

Boiling Water—When shirts have been boiled five minutes 
in water, lice are killed, and the eggs become white and opaque 
owing to the coagulation of the protoplasm. As a check, egys 
at different parts of the shirts were incubated on the body for 
fourteen days. None hatched. Since writing the above it has 
been ascertained that Mr. Bacot, Entomologist to the Lister 
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Institute, working on a small scale with small numbers of eggs and 
test tubes, found that boiling for one and a half minutes was 
sufficient to kill the eggs. 

Cresol solution, 14 per cent, cold.—This solution is bactericidal 
strength. It was found after thoroughly soaking infested shirts 
for one hour that the lice were killed. Patches holding eggs were 
rinsed in cold water to get rid of the cresol and incubated on the 
body. After thirteen days no eggs hatched. 

Chloride of lime, seven per cent, cold solution, used for twenty - 
four hours, is effective, but alum, ten per cent, cold solution, used 
for forty-eight hours, was a total failure. 

The Réle of Divisional Baths——Apart from laundry work, the 
main object of the baths is to turn large numbers of infested men 
into clean men as quickly as possible. The three processes are 
the bathing, the issue of clean underclothing, and the disinfection 
of the outer garments. The first two are easily carried out, 
but the last presents many difficulties. Without it, the results 
of bathing and changing are of little value. Treatment by steam 
or gas disinfection takes too long, as ‘it is usually necessary for 
men to pass through the baths in a quarter of an hour. Ironing 
with a hot iron is the most practicable scheme. This is a slow 
process, but one of cardinal importance, because it determines the 
vate of bathing. A bathing party being dealt with in a quarter 
of an hour, the time taken to iron the tunic, trousers, and cardigan 
jacket of each man being ten to twelve minutes, the number of 
ironers must equal the number of bathers per quarter hour. For 


example :— 
Strength of Division .. se ae 5A «» 19,200 
Rate of bathing a oe +. in fifteen days. 
Number of men passed ‘through | per day . +. 1,280 
35, s » per hour 160 
4 A (eight hours’ bathing per day y)perquarterhour 40 
»  Ofironers required .. - 40 


Other considerations that may arise are—this bathing procedure, 
carried on regularly, will in time reduce the degree of infestation, 
so that less ironing will be necessary ;, as local conditions at certain 
times cause the baths to lie idle, it will be necessary to have other 
activities to hand, such as laundry or mending work, for the 
ironers. 

RECOMMENDATIONS. 

The main object of this section is to suggest an outline for a 
plan of campaign against the pest. 

Research Centre—The scope of this subject and virulence 
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of the pest make it necessary that a centre of research be 
established under a specialist in each army. The apparatus 
required is really very simple and small in amount. Assistants are 
necessary for laboratory and outside work. Advisory work could 
also be carried on as each unit is frequently a special case. Facilities 
for transport should also be afforded. 

Instructional Work.—At these centres, instruction could be 
pursued by three methods :— 

(1) Classes similar to those carried on for other military affairs 
could be initiated for such non-commissioned officers and men 
(Pioneers, Sanitary and Royal Army Medical Corps) as units may 
specially set apart for dealing with lice. 

(2) Lectures and demonstrations to military units could be 
arranged, each unit being represented by oflicers, medical ofticers, 
non-commissioned officers, sanitary men, stretcher-bearers, and 
men in such numbers as may be convenient. A suitable time is 
when regiments are resting for # period longer than a week. The 
aims are the presentation of the true facts with regard to the pest, 
recommendations for dealing with it, and, most important, to foster 
the idea that it is not by any means impossible to bring the parasite 
under. 

(3) Issue of Leaflet:—A short leaflet, embodying the following 
could be printed and distributed to all ranks :— 

“It is not correct to think that lousiness cannot be reduced to 
a minimum. Experiments, in detail and on a large scale, carried on 
among soldiers in billets and trenches go to prove—(1) that the 
soldier himself is the main source of infestation, (2) that the 
measures suggested below are of great benefit :— 

(i) “ Whenever possible, and as regularly as possible, search the 
clothing thoroughly for both lice and the ‘nits,’ or eggs. If you 
have discovered that the removal of the white patch which binds 
the seams at the fork of the trousers does not interfere with comfort, 
it is well to remove the patch. Special care during searching for 
the lice and eggs should be paid to this region. 

(ii) “ The great source of danger is the presence of eggs. These 
hatch in about a week. It is necessary, therefore, that the trousers 
should be ironed and brushed at least once a week. While in the 
trenches it is often quite possible, without undressing, to use a piece 
of hot metal or a tinder lighter. This removes the source of danger 
upon yourself. 

(iii) “ Against the lice themselves, whenever you find it necessary, 
use the remedies recommended. Powders, as a rule, should not be 
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used at the fork but down the shirt and trousers. Care should be 
taken to see that any powder which falls from the shirt to the fork 
should be small in amount, as too much is liable to cause smarting. 
If your stock of ointment and powder is exhausted, apply to the 
man in your unit who is responsible for the distribution of these 
preparations. 

(iv) .“ Just previous to going to the trenches be careful to treat 
the clothing and body as directed. . 

(v) “ Use the preparations about every four days. Experiments 
in the trenches have shown this to give the best results. 

(vi) “See that any material, blankets, empty sandbags, etc., 

‘ which may be present to increase the comfort of the dug-out or 

billet are treated with the powder preparation. 

(vii) ‘‘ Take advantage of all the facilities offered at the baths.” 


Divisional Baths. 


(1) Each Division should be provided with two baths, each 
capable of dealing with eighty bathers per hour, and two Foden lorry 
Thresh disinfectors. 

(2) Baths should be built and not improvised (except in specially 
favourable circumstances) from permanent buildings. The design 
of the buildings should be such that contamination is impossible. 

(3) Procedure for Bathing.—Man strips in undressing room, outer 
clothing handed in or collected for ironing; then enters bathroom 
and baths; enters dressing-room, given clean change of under- 
clothing, uses insecticide, receives ironed clothing and dresses. 

(4) Treatment of Underclothing.—Laundry work may possibly 
be carried on with advantage at one centre and not at each bath. 

(A) Garments Disinfected in Thresh Apparatus.—Three- 
quarters of an hour at 215° F. in horse-drawn type ; half 
an hour at 220° F. and five pounds pressure in the Foden 
lorry type; washed, dried, folded, stored. x 

(B) Cresol Solution —Auciliary Method, suitable for Detached 
Units. —Steep garments thoroughly for one hour or more 
in solution (one pint of cresol to eight gallons of cold 
water) ; rinse to rid of surplus cresol ; wash, etc., in usual 
way. 

(C) Boiling Water: Auxiliary Method for Detached Units.— 
Allow garments to soak thoroughly and remain in boiling 
soapy water for five minutes; remove and wash, etc., 
in the usual way. 
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(5) Treatment of Outer Clothing.—Clothing collected (tunics, 
trousers, and cardigans) ironed with hot iron, particularly at seams 
and forks of trousers, brushed with a hard brush, distributed to men 
in dressing-room. 
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Fic. 10.—Suggested plan for a divisional bath (based upon one now working at the 
Front). Certain building questions—e.g., lighting—are not discussed. 


For the Trenches.—While a unit occupies a trench it should be 
the duty of a man set apart for the work to see that an adequate 
supply of insecticides is available for distribution to the men and for 
general use in the dug-outs. Company officers should see that 
their men take the necessary precautions against the pest. 
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‘For Billets.—This applies particularly to infantry in the rest 
areas and to isolated units, such as ammunition columns and infantry 
transport :— 

(1) Men should be afforded set times for the express purpose of 
inspecting their clothes. 

(2) A general inspection by the company officer or medical 
officer is recommended at least once a week, but men of known 
unclean habits require special attention, if only for the sake of their 
comrades. 

(3) A keen look-out for cases acting as bad lice-carriers should 
be maintained and the men dealt with speedily. 

(4) In addition to existing methods for maintaining clean billets, 
all old clothing should be removed. Floors and skirting boards 
should be washed with soapy water to which has been added crude 
oil and cresol. 

(5) If bathing and changing facilities do not exist, the ironing 
of garments should still be attempted. 

For Hospitals.—These remarks apply particularly to hospitals 
and rest stations carried on by field ambulances, where conditions 
are frequently difficult. 

Even if patients are retained for one night, some measures 
should be employed. When possible a patient should bath, have 
a change of underclothing, and have the outer garments ironed. 

None of these recommendations are difficult in themselves. The 
real difficulties are in the regular and persistent use of the methods 
during exceptional and trying circumstances. For troops living 
in billets and hospitals the work is feasible, but for infantrymen 
matters are more difficult. It is necessary, however, to emphasize 
that the most effective measures may be carried on while men are 
out of the trenches. In the trenches the work necessary is reduced 
to the regular distribution and use of insecticides. 

To conclude, the matters of cardinal importance are, firstly, 
that a definite plan of campaign be formulated, and, secondly, 
that{!the plan be followed up vigorously by the work of proficient 
men. It is not so much a problem of pure science, as one of 
common-sense management. 
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FLY-TRAPS FOR CAMPS, HOSPITAL PRECINCTS AND 
TRENCH AREAS. 
By Temporary LigtTENANT-CotoneL ANDREW BALFOUR, C.M.G. 


Royal Army Medical Corps; Member Medical Advisory Committee,—War 
Area; Director-in-Chief Wellcome Bureau of Scientific Research. 


THERE can be no doubt that the best way of combating the 
plague of flies is to deal with their breeding-places. Unfortunately, 
in many instances it is not possible to do so thoroughly, and this 
is specially true of Egypt. Here, while flies can very largely be 
prevented from breeding within the precincts of a camp or, if they - 
have laid eggs, say in horse manure, can readily be killed in their 
developmental stages, it is too often impossible to control countless 
breeding-places in the immediate vicinity. As a rule, such places 
take the form of human ordure, the native easing himself in the 
open where it pleases him, while if there are villages close at hand 
many other collections of filth suitable for oviposition are certain 
to be present. Hence in Kgypt and similar countries it is advan- 
tageous to wage war against the adult flies. This is true also of 
trench areas, where the breeding-places of flies, more especially 
of Calliphora, Lucilia and Sarcophagide are frequently inaccessible. 
There are, as is well-known, many ways of killing the winged 
insects, but a consideration of the state of the cookhouses at M., 
which, while supposed to be fly-proof, were, as a rule, veritable 
fly-traps, led me to construct, in August, 1915, a model fly-trap 
along certain lines. It was fairly successful in catching flies, but 
the advent of cold weather and other causes brought my experi- 
ments to an end for a time. When in England on sick leave 
I explained my ideas to Mr. F. M. Howlett, the well-known Indian 
entomologist. He thought that the work should be continued, and 
suggested heating the traps, so that, early in the day, and more 
especially at the very beginning of the fly season, they would be 
more attractive to flies than any other places in the immediate 
neighbourhood. On my return to Egypt in January I consulted 
Mr. W. H. McLean, Chief Engineer, Municipal Section, Ministry 
of Interior, Egyptian Government, with whom I had been long 
associated in sanitary work at Khartoum and who had already 
given me some help in connexion with the idea. He kindly 
entered fully into the question, proposed some modifications and 
prepared drawings to scale. Fortunately, at this stage we got into 
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touch with Mr. Smith, Manager of Luna Park, Heliopolis, who 
took up the construction of fly-traps with the greatest energy and 
entbusiasm and furnished some very useful suggestions, which are 
embodied in the types now to be described. These are three in 
number, as will be seen from the accompanying illustrations and 
may be classed as large, intermediate and small. Though they 


Fig. 3.—Intermediate form in action. 


vary as regards size, material and cost, they are alike in all essential 
particulars, and act in a similar manner, flies entering through 
slits under wire netting. The large form was first constructed, 
being built of wood, glass and wire gauze. Its appearance is 
sufficiently well shown in figs. 1 and 2. The wooden shutter shelves 
are a conspicuous feature, and this fly-hut, as it may be called, 
proved very successful, trapping large numbers of flies. It is, 
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however, rather expensive, costing in Egypt from £10 to £12; thus 
the intermediate portable form shown in figs. 3 and 4 and in the 
plans is likely to prove more generally useful. A short account of 
this form and the method of employing it will suffice, save for 
a few notes on the small type, which is' designed for use in the 
courtyards of hospitals or in trenches. 

The intermediate form which is recommended for camps 
consists of wood, canvas, glass and wire gauze, and may with 
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Fic. 4.—Intermediate form, showing glass panes in roofs. 


“advantage be painted white both inside and out. It can be built 
in Egypt at a cost of from £4 to £4 10s.—depending on the number 
constructed at one time. If there is any difficulty in getting panes 
of glass for the roof squares of white calico may be employed, but 
it is a great advantage to use glass when it can be obtained. The 
weight of the trap packed for transport is ninety-six kilogrammes 
and it requires very little attention. Its powers of attraction 
depend on three main factors—i.e., the fact that it is well lighted, 
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the fact that the air in its interior is warmed by means of 
the glass roof or, if necessary, by using a small native charcoal 
Stove, and the fact that it can be baited with material most 
attractive to flies. No doubt, also, the presence of flies in the 
trap serves to attract others to it. It is so constructed that, while 
the flies which flock to it in thousands readily find a means of 
entering, very few of them escape provided the trap is properly 
“onstructed and operated. ‘The few that may escape through the 
slits do not matter so long as any dangerous bait which may be 
“Sed in the trap is covered with wire gauzeor muslin. As a matter 
of fact very few flies do leave the trap once they have properly 
entered it, for they find it is all they desire in the way of food, 
warmth, light and shelter. 

If the morning is cold and the sun hidden the trap may be 
artificially heated, for as has been stated it is useful to make 
it more attractive than surrounding places early in the day. As 
a rule, however, in a country like Egypt it is not necessary 
to employ the stove—the glass roof does all that is required in this 
direction, provided the trap is placed in a bright and sunny place. 
The legs of the trap should be sunk in the ground, which forms 
the floor, the interspaces being banked up with sand or covered 
in by sacking. If desired a floor can easily be provided. 

As regards bait, it is best to place the less offensive forms, such 
as jam, marmalade, milk and sugar, used damp tea-leaves, &c., 
cheese, a paste made of lentils, which is very effective, on the shelf 
tunning round the interior of the trap. Preserves can be spread 
on pieces of cardboard ;, milk, lentil paste, cheese, tea-leaves, placed 
in flat tins or other receptacles. Boards can be stretched from 
shelf to shelf, and on those shelves chicken entrails (an exceedingly 
attractive form of bait), fish refuse and pieces of raw meat should 
be set, while, if desired, a tray of fresh manure can be placed 
on the ground forming the floor, and a receptacle containing human 
excrement carefully protected by meshing from the flies, can also 
be introduced. It will be found that the shutter shelves outside 
the trap form excellent alighting grounds for the insects, which 
soon find their way through the slits. The free end of the wire 
gauze, immediately above these, is turned up or continued out into 
the trap as a kind of ledge, and so helps to prevent the insects 
from escaping. 

Once this type of trap is in operation it can be left alone, except 
when it is advisable on windy days to close the shutters on the 
windward side and save when it is necessary to clear out the old 
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bait and bait afresh, or when the number of flies is so great that 
they must be killed off. If left alone many of them die owing 
to the great heat of the trap. (Indeed, it may sometimes be 
necessary, in a country like Egypt, to mitigate the heat by cover- 
ing the glass roof with a piece of sacking or similar material.) 
If, however, it is considered desirable to get rid of a catch, the trap 
can be readily fumigated by closing the shutters and introducing, 
by means of the door, the charcoal stove with an enamel plate 
or dish placed on the top of it. Keating’s powder is then poured 
on to the plate or into the dish and the resultant fumes of 


Fic. 5.—Small form in action, showing calico shutter partly lowered. Note flies 
on wire mesh, 


pyrethrum soon destroy the flies; cresol can be used for the 
purpose, or a mixture of phenol and camphor. If the fumigation 
is properly carried out there should be no danger of fire. It is best 
to fumigate in the evening when the flies have settled down for 
the night on the roof and walls, and this is also the most suitable 
time for changing the bait. 

If a trap without a floor has been employed, and it has been 
considered advisable to shift it to another locality, it is well to 
examine the ground over which it has stood to make sure that no 
oviposition has taken place, and that it does not harbour fly-larve. 
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If this is the case, it should be drenched with crude oil or a 
five per cent solution of cresol. 

The small form (fig. 5) designed by Mr. Smith merely consists 
of a wooden framework over which white calico is stretched and 
0 arrangement of wire gauze resembling that in the other types, 
Save that the central part of each section is not recessed. (It is 
doubtful if this recession is really any advantage, and it makes the 
Construction slightly more difficult.) The cage, for it is little more, 
6 'astened to a board which projects beyond it, and from which it 
on €asily be detached. The board forms the floor on which the 
bait is placed, and a small sloping alighting shelf is provided to 
facilitate the entrance of flies into the trap. It leads up to the slit 
below the wire gauze. A door is present in the latter for the 
insertion of the simple apparatus for fumigation. A pattern in use 
at the New Zealand Hospital, Abassia, is fitted with a sliding 
drawer or tray for this purpose. There are calico shutters which, 
when open, lie back against the sides of the trap, and are lowered 
and fixed in position as desired. When the flies have been killed— 
and in this type of trap it is essential to fumigate the day’s catch 
every evening—the cage is lifted off the board, and the latter 
cleaned of dead flies and old bait. The trap complete costs about 
12s, Like the large type, the intermediate and small forms have 
been tested at Luna Park, Heliopolis, and have been found rapidly 
to catch very large numbers of flies, including Musca domestica, 
Fannia canicularis, and various species of Calliphora, Lucilia, and 
Sarcophaga. 

The fact that blue-bottles, green-bottles, and carcass flies flock 
into the small trap when properly baited would seem to show that 
it might with great advantage be employed in the trenches in 
France and elsewhere during the summer and autumn. As stated, 
the flies should be killed off every evening, for the small baits in 
this trap soon dry up or are devoured, and thereafter the flies tend 
to leave it because, not having a glass roof, it is apt to be too shady. 
An objection that may be raised to all these traps is that they will 
attract flies from outside to the area in which they are operating. 
This is certainly the case, though my observations have not pro- 
ceeded sufficiently far to enable me to say to what extent it occurs. 
The objection, however, is not valid, for flies attracted in this way 
do not scatter themselves about the area, but throng to the trap 
and quickly enter it. Hence the net result is wholly to the good, 
for it must be remembered that not only can vast numbers of flies 
be destroyed by a liberal use of these traps, but all potential 
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DESIGN FOR A FLY-TRAP. 


Intermediate form for use in Camps. 
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breeders amongst these flies are slain and a huge fly population 
prevented developing. Further, many of the flies caught are actual, 
and all are possible carriers of disease. This is specially important 
so far as Egypt is concerned—at any rate in the light of the recent 
researches and discoveries of Lieutenant-Colonel C. M. Wenyon, 
R.A.M.C., and Captain F. W. O’Connor, R.A.M.C.,! on the réle of 
flies as vectors of the cysts of Entameba histolytica. Lieutenant- 
Colonel Wenyon, who has been testing one of the intermediate 
forms of traps at No. — General Hospital, writes to say that in flies 
entering it he has found the living cysts of EH. histolytica, E. coli, 
and Lamblia intestinalis, besides the ova of various helminths, 
including the lateral-spined egg of Schistosoma hematobium. In 
twenty-four working hours this trap may easily catch 10,000 flies— 
with what benefit to the community a little reflection will show. 

Traps of one or other type are in use at several hospitals in C. 
and A., and an intermediate form is at work in a camp area at S. 
A special test is being made at the Infectious Diseases Hospital, A., 
to see what effect small traps will have on the flies, which literally 
swarm upon the native patients in the typhus, relapsing fever and 
small-pox wards, and with which it is very difficult to cope by any 
of the ordinary methods. In due time the merits and demerits of 
these traps will be more clearly defined, and probably further useful 
modifications will be suggested. Fly-trapping in this way will 
never solve the great fly problem in Egypt or anywhere else, but 
these traps, if carefully and intelligently used, should certainly 
prove themselves useful auxiliaries in the campaign against the 
disease-carrying fly. It is probable also that their use will add to 
the comfort and well-being of our troops in hospitals, camps, and 
trenches. 

I would specially acknowledge my indebtedness to Surgeon- 
General Howse, V.C., C.B., Australian Army Medical Corps, and 
to the Australian Red Cross Society, without whose kind assistance 
it would not have been possible to get the necessary experiments 
carried out at Luna Park. 


‘Memorandum issued by the Medical Advisory Committee, Mediterranean, 
area, April, 1916. 
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THE TREATMENT OF GONORRHGA WITH INTRA- 
MUSCULAR INJECTIONS OF MERCURY SUCCINIMIDE 
AND WITH SOME OTHER MERCURIAL COMPOUNDS. 


By Lieurenant-Cotone, L, W. HARRISON, D.S.O. 
Royal Army Medical Corps. 


Nopopy with experience of it will deny that gonorrhea is a 
tantalizing and unsatisfactory disease to treat. The remedies which 
have been suggested for it are innumerable. Many of these have 
been vaunted as certain cures in a minimum time, yet most of us 
find irrigation with potassium permanganate as good as anything 
and better than most for routine work, and this is our best com- 
mentary on them. 

Looking at the question from another point of view, the injunc- 
tion to the patient to go quietly for months, not to drink beer or 
similar beverages, nor to indulge in sexual intercourse, are tacit 
admissions that we do not believe we have defeated the gonococcus 
when the patient leaves our care. For if we had eradicated the 
causal micro-organism, what need would there be for these pre- 
cautions? The urethra would recover quickly enough if it were 
sterilized. The fact is that in the few weeks during which we are 
allowed to treat the average case of gonorrhoea we succeed only in 
calming the urethra down to a toleration of the gonococcns. 

The explanation of this unsatisfactory state of affairs is easy 
when we consider the pathology of gonorrhea. It lies in two 
factors—the tendency of the gonococcus to penetrate deeply into 
the mucous membrane and bury itself in the innumerable gland 
follicles opening thereon, where it is safe from attack by injection 
and irrigation, and the fact that the urethral membrane is so 
sensitive that antiseptics of sufficient strength and penetrating 
power to reach and destroy the gonococcus cannot be used. The 
extraordinary persistence of gonococci in the secretions of the eye 
after an attack of gonorrhceal ophthalmia, in spite of the fact that 
in this situation the mucous membrane is considerably less sensitive 
and local conditions infinitely more favourable to the success of 
local treatment, shows the difficulty in the case of the urethra. 

To the writer it has been clear for a long time that we must 
seek for a remedy for gonorrhoea amongst compounds which will 
reach the gonococcus directly from the blood. One is the more 
certain of this from the conviction that gonorrhoea is far more often 
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a septicemia than is commonly supposed. The frequent instances 
which one meets of the gonococcus setting up trouble exclusively 
in a damaged part of the body—a sprained ankle, a damaged finger, 
or some other odd spot where there is a history of former injury or 
stress—where one is convinced that but for that local damage the 
gonorrhceal manifestations would have been confined to the urethra, 
compel the belief that the gonococcus circulates in the blood of 
most apparently uncomplicated cases. 

Remedies such as sandal-wood oil, copaiba, and the like are 
probably only other means of applying local treatment. At any 
rate, without contesting their virtues as adjuncts to the treatment, 
it is safe to say that none of them is a specific for gonorrhea. 

Specific antibodies induced by the injection of vaccine, though 
helpful, are uncertain in their action. Possibly this is because 
the antibody production is inadequate; possibly, also, human beings, 
like animals, vary greatly in their response to some antigens. 

Searching for a specific for gonorrhoea, my attention was recently 
attracted by the paper of B. L. Wright on “The Treatment of 
Vegetable Parasitic Origin by Deep Injections of Mercury” (New 
York Medical Record, February 22, 1913), in which excellent results 
were claimed from intramuscular injections of mercury succinimide. 

I had frequently noticed in cases of combined gonorrhcea and 
syphilis that by the time the first course of mercury and salvarsan 
treatment had finished (at that time in about a month) the patient 
was apparently cured of his gonorrhea. Thinking that salvarsan 
might possibly have been the determining factor in the cure of 
these cases, I had, in fact, treated a number of intractable cases 
of gonorrhwa with this remedy, but without success. The cases so 
treated were certainly very persistent ones, however, and of the 
type which subsequently proved resistant to mercury succinimide, 
so that it would not be fair to assume from this failure that 
salvarsan has no beneficial effect on gonorrhea. 

The observation referred to made one ripe for acceptance of the 
claims put forward by Wright for mercury succinimide, and after a 
preliminary trial which proved promising an extensive test of this 
remedy was instituted in a venereal hospital where I happened to 
supervise the treatment. For the results detailed below I am 
indebted to the medical officers under whose immediate care the 
patients were, and who administered the treatment. My own part 
in the investigation was simply that of instigator and adviser. 

The mercury succinimide was administered in a five per cent 
solution either in three doses of fifty milligrammes or two of 
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jventy-five milligrammes at intervals of three days. In certain 
Ses a second course of three injections was given after about ten 
ays. Local treatment by irrigations or injections, and all other 
routine measures for the treatment of gonorrhoea, were continued as 
before. * 

In a substantial proportion of the cases the immediate effects 
were so striking as to produce a marked impression in favour of the 
remedy, which very quickly became popular with medical officers 
and patients alike. Since each medical officer was treating from 
250 to 400 patients, it may be assumed that any impressions gathered 
from the effects of a change of treatment would be well founded. 
In the cases which responded well the change from acute and 
profuse purulent discharge to no discharge at all in considerably 
less time than the average was very marked. In other cases the 
discharge became quickly scanty and muco-purulent, but remained 
in this condition for a long time, while in a small minority the 
treatment appeared to have no effect whatever. In a certain 
number of these cases a second course of injections was given, but 
these did not prove a great success. 

A sufficient number of bacteriological examinations of the 
urethral secretion had not been made up to the time of writing to 
justify any opinion as to the bactericidal properties of mercury 
succinimide when administered in this way. In a small series of 
examinations the gonococci seemed to disappear from microscopical 
view, apparently pari passu with the improvement clinically, but 
inability to find gonococci in a few series of urethral smears from 
the same cases by no means indicates their total disappearance 
from the urethras concerned, and further work on this point is 
necessary before any judgment can be given. 

The urethral discharge (taken under precautions to exclude 
urine) was found to contain mercury by Pte. L. Hulls, to whom 
I am greatly indebted for valuable work in this and other chemical 
investigations. 

The side-effects of mercury succinimide are, on the whole, mild. 
Most cases suffer no more inconvenience than a little temporary 
soreness at the site of the injection, which does not interfere with 
their getting about. In one of the 3,467 cases treated a small 
abscess developed at the site of injection, and in another a small 
superficial slough resulted. Both of these were probably due to a 
little of the solution having been injected into the skin or sub- 
cutaneous tissues, not intramuscularly. In a small proportion of 
cases the injections were followed by diarrhoca, and some of these 
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suffered from mild colitis, with blood and mucus in the stools, but 
these symptoms yielded to treatment in a few days. Mild stoma- 
titis occurred in a fairly substantial number of the cases treated, 
especially in those with carious teeth, which were very common 
amongst the patients treated. Herhaturia and albuminuria occurred 
in six of the cases, but in a mild degree, and yielded quickly to 
treatment. Altogether, side-effects gave rise to no anxiety. 

Before detailing the total results obtained so far, it is necessary 
to explain that the conditions were considerably more adverse to 
rapid cure and discharge from hospital than obtain in peace time. 
Practically all the cases came under treatment for the first time 
more than a week from the commencement of symptoms, and in the 
meantime had been exposed to active service conditions of fatigue 
and exposure, which assisted the disease to obtain a good foothold. 
Quite ten per cent of the cases were admitted with such compli- 
cations as epididymitis, arthritis and prostatic abscess, all of them 
conditions which tend to raise the general average duration under 
treatment. Before discharge to duty the patients were left for 
some days without treatment. On discharge to convalescent camp 
they were examined by a senior officer other than their own, and 
this examination was repeated on final discharge to duty, while at 
their base depdts they were again examined by a medical officer, 
who did not hesitate to return them on the least suspicion of a 
urethral discharge being apparent. 

On return to duty they were exposed to conditions favourable 
to a return of their disease unless this had been thoroughly quieted 
down—cold, exposure and fatigue (with the help, perhaps, of such 
distractions as beer and sexual intercourse), and it was necessary to 
be reasonably sure of the cases not relapsing quickly before returning 
them to duty. For these reasons patients had to be kept under 
treatment and observation much longer than is considered necessary 
in peace time, when patients report much earlier, subsequent con- 
ditions are not so adverse, and a relapse means simply a return 
from barracks to hospital in the same station. It is necessary to 
explain these details as otherwise an unjust impression of the 
results detailed below would be derived from the fact that the dura- 
tion of treatment and observation has all round been longer than in 
peace time. 

The results were as follows: Out of 3,467 cases of gonorrhea 
treated with succinimide of mercury, 2,026 were returned to duty 
in an average of 30°38 days from the date of the first injection ; 
of those returned to duty 829 went in less than 25 days and 1,197 
in more than this time. 
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ad Of the cases returned to duty 138, or 6°8 per cent, were re- 
titted for relapse. This compares with 10:08 per cent of 
tlapses in 9,762 cases treated under practically identical conditions, 
but without succinimide. It is not sufticiently below it (considering 
that it relates to only a quarter of the time) to warrant a claim to 
any advantage on this score. 

Out of the balance of 1,441 still under treatment at the time of 
writing, 633 had been less than twenty days, 251 from twenty 
to thirty days, and 557 more than thirty days under treatment. 

The average time spent under treatment and observation from 
date of admission to that of discharge to full duty by the 2,026 cases 
was 41°15 days, which compares with an average of 49°88 days for 
the non-succinimide cases referred to above. 

The gain from the use of mercury succinimide (8°73 days) does 
not appear very striking, and it is necessary to explain that included 
in the succinimide results are practically all the chronic old compli- 
cated cases which had been in hospital a considerable time before 
being treated with the succinimide. This is shown by the fact that 
although it quickly became routine to commence injections on the 
day after admission, yet the average time spent in hospital by all 
the above-mentioned cases from admission to date of first injection 
was 10°77 days. In an earlier series, included in the above, which 
contained a rather larger proportion of fresh cases (the average from 
day of admission to first injection being 9°45 days), out of 2,366 
cases which had received the treatment, 869 were returned to duty 
in an average of 25°26 days from the first injection, or 34°71 days 
from first admission, 249 of the balance still under treatment at 
the time of collecting the results having by then been more than 
twenty-eight days under treatment since the date of the first 
injection. 

On the whole, the results indicate that intramuscular injections 
of mercury succinimide are a useful means of shortening the 
duration of gonorrhoea cases under treatment and have effected a 
fairly substantial reduction of total wastage from this disease. 
As stated, the best results appear to follow injection in early acute 
cases, and for the reasons already given an improvement may be 
anticipated when a larger proportion of cases is treated immediately 
after admission to hospital. 

At the same time it must be said that mercury succinimide does 
not fulfil one’s ideal of a specific for gonorrhoea, and my object in 
writing this paper has been simply to suggest that this compound 
may be one end of a thread leading to the discovery of such a 
specific. 
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Other mercurial compounds have been tried in the hope of 
finding one which is better than succinimide, but so far without 
success. The preparations tried were mercury perchloride, calomel, 
mercury salicylate, “ énesol,” ‘‘ anogon,” “‘argulan,” and colloid 
mercury (Dausse). Those at present under trial are bibromide 
and benzoate, both of which are promising better than the ones 
just mentioned. ‘ 

I am greatly indebted to the Medical Research Committee, who 
very kindly supplied me with a substantial amount of mercury 
succiuimide when it seemed impossible to obtain any; to the 
medical officers of the hospital where this work was carried out for 
their very valuable co-operation; and to Serjt. Andre, R.A.M.C., 
who spent many hours’ overtime in collecting and compiling the 
results. 
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THE SURGICAL AND ANTISEPTIC VALUES OF 
HYPOCHLOROUS ACID (EUSOL). 


By Captain JOHN FRASER, 
AND 
Captain H. J. BATES, 
Royal Army Medical Corps. 


In June, 1915, we first began to make use of 0°5 per cent 
‘ hypochlorous acid (eusol) as an antiseptic. Six months have now 
elapsed and it may be of interest to summarize its relative values. 
Previous to adopting hypochlorous acid, use and experiment had 
been made of all the better-known antiseptics, and therefore the 
ultimate adoption of a single antiseptic was of interest, as the 
comparison brought more clearly into view the relative advantages 
of the more newly employed method. For facility of description 
the use of hypochlorous acid (eusol) will be described under two 
headings :— 

(a) General use—in simple general wound treatment. 

(b) Special use—in special wounds, or in special body localities 
or diseases. 

It is unnecessary to enter into any detail regarding the pre- 
paration of the solution of hypochlorous acid (eusol); for such 
details one is referred to the paper by Professor Lorrain Smith and 
others in the British Medical Journal of July 24, 1915. 

Briefly our method of preparation was as follows: In a 
Winchester quart bottle twenty-seven grammes of dry bleaching 
powder were placed, and to this one litre of water was added; the 
mixture was shaken, and twenty-seven grammes of boric acid were 
added; the bottle was now filled with water, the solution was 
thoroughly shaken, allowed to stand for a few hours, and then 
filtered through cotton wool. The clear solution is eusol; it is 
slightly alkaline to litmus and it contains approximately 0°5 per 
cent hypochlorous acid. The solution was stocked in air-tight 
stone jars. 

(a) Genera Uses. 

In war work it may be accepted as a general principle that 
every wound is an infected one, and naturally the further principle 
follows: that the treatment of such wounds must be adopted on 
antiseptic lines. In dealing with such cases two ideals are kept in 
view: thorough drainage of the part, and as complete disinfection 


80 Surgical and Antiseptic Values of Hypochlorous Acid 


of the wound as is possible. The efficient antiseptic is one which, 
while it exerts its antiseptic action, does not devitalize the body 
tissues; it seems to us that in the hypochlorous acid solution 
(eusol) we have as nearly as possible the ideal antiseptic. 

In an ordinary gunshot or stab wound our procedure has been 
to open up the wound as thoroughly as possible ; its interstices and 
crevices are thoroughly washed out with eusol, the solution being 
warmed to body temperature. A laterally perforated tube is passed 
into the wound, and around the tube, between it and the wound 
edges, gauze soaked in warm eusol is lightly packed, while over the 
wound surface similarly treated gauze is placed. The frequency of 
dressing depends on the condition of the wound, if there be a gross 
infection the dressing is repeated every four hours; in lighter 
infections the interval is correspondingly lengthened. It is not 
necessary to change the tube or even the surrounding gauze at 
each subsequent dressing ; it is often sufficient to inject fresh eusol 
into the tube from which it is dispersed through the lateral 
openings into the surrounding gauze. We have found it essential, 
however, to change the tube at least once in twenty-four hours, 
and the gauze at least twice. It has been our experience that 
under this treatment infection rapidly disappears from the wound. 
It is a striking fact that suppuration does not occur, or if it has 
been present in the wound, it disappears very rapidly after applica- 
tion of the solution. - A suggestion has been made to us that this 
is a disadvantage as the excretion of deleterious matter is pre- 
vented; we have not observed any such disadvantage, and probably 
disinfection and elimination of toxin are so thorough that any such 
excretion is unnecessary. Healthy granulation tissue begins to 
appear within fifty-six hours, and having appeared it grows with 
remarkable rapidity. When the stage of granulation tissue forma- 
tion has been reached we have found it advantageous to intermit 
the eusol dressing for periods of twenty-four hours with dressings 
of hypertonic saline solution. 

At this point it is important to discuss the disadvantages or 
objections which may be raised to this method of treatment. Four 
of these have at one time or another presented themselves, but, on 
investigation, they have all proved negligible. They are :— 

(1) Pain in the Wound.—When the stage of granulation tissue 
formation has been reached, a stinging, burning pain is complained 
of after the application of the eusol, which lasts for a period of 
about thirty minutes. We have never noted that the pain possessed 
any real degreé of severity, and probably it is less than that pro- 
duced by almost any other variety of antiseptic. 
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(2) Irritation of the Surrounding Skin.—In only a single 
instance out of an experience of several hundreds of cases have 
we seen this occur. We believe that reasonably frequent changing 
of the dressing entirely prevents its occurrence. 

(3) Arrest of the Wound Secretion.—Undoubtedly throughout 
the first three days of the application of the antiseptic the wound 
under treatment is drier than one would expect in such a wound, 
and, as we have mentioned, this fact has been quoted to us as a 
disadvantage. We have never found any disadvantage arising 
from this. 

(4) The Surrounding Skin becomes Dirty—Eusol mixed with 
blood pigment forms a greenish compound on the skin which is 
dirty in appearance and somewhat diflicult to remove, but the 
compound is assuredly an antiseptic one, and after some days it 
can be washed away. No other objections have been quoted to or 
observed by us. 

(b) SpeciaL Uses. 

Gas Gangrene.—One of the most dreaded complications which 
arises in modern warfare is the infection of a wound with a gas- 
producing organism. Wounds inflicted in warfare under modern 
conditions especially as regards locality would appear to be parti- 
cularly liable to such infection. In these cases eusol has proved 
of inestimable benefit. A summary of experience in this connec- 
tion was published in the British Medical Journal of October 9, 
1915. The infected wound is treated on the scheme which we 
outlined in describing the general treatment of wounds, and special 
attention is paid to frequent changing of the dressing. ‘The usual 
experience is that the infection is early and completely arrested. 
Occasionally cases of this description come under our care so late 
that local measures are insuflicient, and amputation is the only 
Possible procedure. In order to procure the best stump, it is 
frequen tly necessary to cut the flaps so that they pass through 
What appears to be infected tissue. We have frequently done this 
With inypunity since we adopted the use of hypochlorous acid. It 
'S sufficient to open up the gas-infected area, and wash it out 
thoroughly with the antiseptic. 

Compound Fractures.—The persistence of infection in cases of 
compound fracture is notorious, and we have noted great improve- 
ment in the treatment of such cases; the infection early disappears, 
and further measures of treatment can be more readily undertaken. 
Further, the absence of suppuration and the arrest of infection 
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have greatly reduced the necrosis and subsequent sequestrum 
formation which is so troublesome. 

Joints.—In severe cases, where the joint is disintegrated, we 
have had the same experience as in cases of compound fracture. 
Special mention must be made of small penetrating wounds of 
joints causing a hemarthrosis; these are almost invariably 
infected; bits of clothing have been recovered from the joint 
cavity, and the general and local conditions may point to the 
presence of pus. It is our practice at once to open and drain the 
joint, and irrigate with warm eusol. The inflammation has quickly 
subsided, and the joint has shown no signs of the formation of 
adhesions. In cases where the cartilage has been visible, no granu- 
lations or appearances of destruction have been seen on its surface. 

Cranial Surgery.—A large proportion of the cases with which 
we have to deal are compound fractures of the skull, associated 
usually with extensive injury to the underlying brain. Almost 
without exception the cases are infected and, we believe, that the 
main degree of the mortality in the more recent type of case is due 
to @ progressive septic change in the brain. 

While the operation is proceeding, we have found benefit by 
having a continuous irrigation of the tissues with eusol : the warm 
fluid is suspended in a vessel above the patient and continuous 
irrigation is thus ensured. In all subsequent draining and dressing 
the same antiseptic is employed: By these means we believe we 
have reduced the degree of septicity in such cases. 

Chest Surgery. Empyema.—We find that we can with perfect 
safety irrigate the pleural cavity with a warm solution of eusol. 
The cases in which we have used the method have been those 
of infected bullet or shell wounds with subsequent empyemata. 
No doubt the cavity was localized where the irrigation was 
employed. Subsequent to the use of the antiseptic the discharge 
invariably diminishes and disappears more quickly than we had 
previously experienced. It seems to us that in these cases its use 
is ideal and we have had no experience of the complications which 
are usually so dreaded from adopting such a procedure. 

Abdominal Surgery.—We have had experience of this antiseptic 
in three different types of cases under this heading—in appendix 
abscesses, in general peritonitis, and in cases of bullet wounds 
of intestine or other viscera. Before using the antiseptic in the 
peritoneal cavity we carried out some experiments on rabbits, in 
which we opened the abdominal cavity and thoroughly washed its. 
surface with eusol, leaving a certain amount in sitw before closing 
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the wound. subsequent examination showed no deleterious effect, 
not even in the shape of an adhesion. 

In the treatment of appendix abscesses we have had satisfactory 
results: the discharge was arrested and healing proportionately 
hastened. 

In regard to general peritonitis we speak with great diffidence, 
as our experience with the antiseptic in such cases has been limited 
toasingle example. Briefly, the facts are as follows: A man was 
admitted to hospital who, four days previously, had had an onset 
of acute appendicitis. When admitted he was found to be suffering 
from acute general peritonitis; the appendix was ruptured and 
extensively gangrenous ; the abdominal cavity was actually as full 
of pug as it could be, and there was a large subphrenic collection 
on the right side. Drainage was established in the pouch of 
Douglas in both iliac fosse in the right kidney pouch and in the 
right subphrenic region. Twelve hours later irrigation with eusol 
was carried out through the various drainage tubes. At the next 
dressing it was noted that the discharge had entirely altered ; it 
was now almost clear and up to the period of writing, i.e., four 
days after operation—the discharge has practically ceased, while 
the patient is making a satisfactory recovery.! But as we have 
said we quote the result with great diffidence, as our experience in 
this relationship is limited and the result we have quoted may be 
merely a coincidence. 

Cases of perforating wounds of the abdomen which have been 
operated on and which require subsequent drainage of the peritoneal 
cavity, we invariably irrigate through the tubes, with very beneficial 
Tesults, 

Urethritis.—Cases of chronic urethritis appeared to be very 
suitable for treatment with eusol and, consequently, irrigation was 
carried out with eusol of known strengths (titration being done) 
017, 0-25, 05 per cent hypochlorous acid. In some cases pain 
was experienced with the strong solution, in the others it was 
comfortably borne in full strength and proved to be very efficient. 
The discharge became rapidly less. 

Tn cases of acute urethritis we had not so much success. There 
was considerable pain and smarting, and the solution appeared to 
be too irritant for the highly inflamed mucous membrane of the 
urethra. 

Finally, we wish to mention a special use of eusol to which 


1 This case made a complete and rapid recovery. 
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reference has been made in a paper by Professors Lorrain Smith 
and Ritchie and Dr. Rettie (British Medical Journal, November 13, 
1915)—namely, its value as an intravenous injection in the 
antagonism of toxemias. 

We have experienced a number of cases of acute toxwmia 
subsequent to infection of a wound with a gas-producing organism. 
Hitherto, such toxemias have been fatal in a considerable pro- 
portion of cases. In such cases we now employ intravenous 
injection of eusol, varying in amount from forty cubic centimetres 
to seventy cubic centimetres. To the eusol common salt is added 
in the proportion of 85 grammes of salt to the litre of eusol. 
With this method of treatment we have had most gratifying 
results. These form the subject of a communication at pfesent 
in process of publication (British Medical Journal, January 15, 
1916). 

We wish to express our indebtedness to Lieutenant-Colonel 
Wear, R.A.M.C. (T.), for permission to make use of various cases. 
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MALINGERING : EXAMINATION OF THE UPPER 
EXTREMITIES. ‘ 


By Hoy, anp Temporary LigcTeNnant-Cotonen Sik JOHN COLLIE, M.D. 
Royal Army Medical Corps. 


Iris a mistake to assume that because a soldier is detected in 
an obvious over-statement of his case, that he is therefore a 
malingerer. Most men of this class have little capacity for stating 
their disabilities clearly, and being naturally anxious to make sure 
that their complaints will receive adequate attention, they are apt 
to exaggerate them. Allowances should be made also for their 
incapacity to express themselves clearly owing to defective educa- 
tion and their diffidence before their superior officers. I have often 
seen men who, though genuinely deaf enough to render them 
wholly unfit for active service, think it necessary to act as if they 
were stone deaf, and thereby prejudice their case. 

When all allowances have been made, there are still many who 
attempt to evade duty by malingering. Those who are not 
accustomed to dealing with soldiers should therefore treat them 
very warily when, as so often happens, there is an entire absence 
of objective signs, and when the whole clinical history is repre- 
sented by the allegation of subjective sensations. Nine-tenths of 
the subjective symptoms (not, of course, the physical signs) met 
with in trifling accidents are the result of auto-suggestion. 
Lawyers say that circumstantial evidence is often more valuable 
than direct evidence; the method of a malingerer or a neurasthenic 
10 narrating his symptoms is often more informing than any 
abnormalities found on physical examination. 

Most of those who are doing temporary Army medical duty 
have had to deal only with private patients, where malingering is 
Practically non-existent. To boast that one never makes mistakes 
betrays a want of knowledge of human nature; to believe it, proves 
one’s incompetency. The detection of malingering is not so much 
a question of scientific knowledge as of the personal equation and 
capacity of the medical examiner. 

Most errors in medical work arise from either haste or want of 
thoroughness when conducting an examination. Thoroughness is 
the keynote of all examinations which are of any value. In few 
things does the old adage that ‘‘ What is worth doing at all is worth 
doing well” better apply than in a medical examination. 
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The following observations and simple experiments, which I have 
found useful in the particular class of work I have been engaged in 
for many years, may be useful to others :— 


ALLEGED WEAKNESS OR INABILITY TO CLOSE THE Fist. 


The forearm is bared and the soldier's fingers are partially 
flexed (passively if necessary) on the palm. The examiner, flexing 
his own fingers, interlocks them with those of the patient, asking 
him to close his fist, thereby squeezing the examiner's fingers. It 
is now explained to him that an attempt is to be made to straighten 
his fingers forcibly and he is directed to resist it. Not infrequently 
no attempt at resistance is thade, and the fingers are straightened 
with very little if any force. 

The examiner should now palpate the anterior surface of the 
forearm, when he will probably find that the flexor muscles are 
soft and flabby, not having been put into action. If what has been 
done is now explained in simple language and he is told how it is 
now known that he is not really attempting to close his fist, the 
experiment on a second trial is often found to be successful, and 
the soldier resists extension of the fingers, showing that their flexors 
are not powerless. 

The success of the malingerer depends upon his skill in filling 
in the whole picture of his alleged disability, and want of accurate 
medical and anatomical knowledge leads to his undoing. 

The difficulties which beset medical examiners are exemplified 
by the following somewhat unusual cases of fraud, of a particularly 
clever nature, which came under my observation not long ago;. no 
credit is due to anyone for having discavered it, inasmuch as the 
information was vouchsafed ‘by a fellow-patient in the hospital, 
where the impostor was under treatment. 

A man, aged 29, who had been four years in the public service, 
complained that his left hand became blue at times and that it felt 
cold. The condition was diagnosed as Erythromelalgia. As the 
blueness, etc., persisted at recurring intervals, he was sent to a 
hospital, where he received electric treatment. Whilst in hospital 
the unusual symptoms excited much interest, some sympathy, many 
theories, and an anonymous letter, which ran as follows :— 

“I wish to put you behind the scenes with regard to the man 
you are now treating in this hospital who is supposed to have hurt 
his shoulder whilst at work. Perhaps, like some other doctors, you 
cannot understand his case exactly. Let me explain something to 
you, and then you can get at the root of it all..-This patient, by a 
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simple twist of the shoulder, can put the same in and out of socket 
at will without the least trouble, this no doubt causing compression 
of the blood-veseels, hence the root of supposed trouble. You can 
satisfy yourself of this by noting height of shoulder position of blade- 
bone in back, etc., when examining. You will also find patient is 
able to twist and turn arm in any position when in or out of socket; 
you will find this perhaps a rare and strange incident, but all the 
same 8 fact. Perhaps a talk of operating on his trouble will soon 
cause you to lose your patient. 
“Cause: supposed injury whilst on duty. 
“Result : invalided and pension. 
“This is no idle communication. Trusting you will treat this in 
absolute confidence is the wish of “A Lover or Justice.” 
The suggestion that the communication was to be treated as con- 
fidential was naive, as it was anonymous! I tried to get the patient 
to dislocate his shoulder for my benefit, but he professed the most 
profound innocence. He was, however, discharged from the hospital 
and ordered to resume duty. The fact that he resigned his position 
in the public service a few weeks afterwards gives colour to the 
suggestion that he desired to leave the service and that his illness 
was an attempt to obtain a pension for life. 
1 made careful inquiry as to his after-history, which was not one 
of invalidism or idleness. 
If an unusual group of symptoms alleged are compatible, it is 
unwise to disbelieve in their existence until you have thoroughly 
sifted each separately. 


ALLEGED Loss oF ABILITY tro MovE THE ELBow-JOINT. 


Slowly flex the elbow-joint and then gently but with an 
exhibition of force, suddenly attempt to straighten the forearm ; 
when the power is ot lost there will be an involuntary resistance 
to extension, due to sudden contraction of the biceps which the 
sunulant, taken unawares, unconsciously exhibits. 


ALLEGED INABILITY TO Raise THE ARM ABOVE THE Heap. 


(l) If, as so frequently bappens, it is alleged that there is no 
power to raise the arm, it is difficult to disprove it, if not genuine. 
The examination of the shoulder should be completed, and the 
soldier's attention directed to the examination of his back. He is 
asked to bare the back and to stand with both hands resting lightly 
on the back of a chair, and a painstaking examination of his back 
is made. With a view to doing this thoroughly he should be 
induced gradually to step backwards away from the chair, still 
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resting his hands lightly on it. This of necessity extends his arms 
above his head. The whole body is now in a horizontal position, 
and the hands are then actually high above his héad, although the 
soldier usually does not recognize it, because he is now in the 
horizontal instead of the vertical position. Allowance must be 
made for the support afforded by the chair in considering the 
weakness of the shoulder muscles. 

(2) Another method is as follows: The arms are raised at right 
angles to the body in a horizontal position, and then suddenly all 
support is withdrawn. If one arm is really incapable of being 
raised voluntarily, it will drop limply to the side when the support 
is removed. If there is no real disability the arm sometimes 
remains in the position in which it has been placed for a second or 
two, and then is gradually allowed to fall to the side, showing that 
muscular power is not lost. 

Sir Hector Cameron tells the tale of an easily won victory in 
a difficult shoulder case :— 


In the Scottish Courts a witness is always sworn by the judge 
himself. The ceremony is more imposing than in the English Courts : 
the judge stands and, with uplifted right hand, orders the witness to 
do the same and to repeat the oath, sentence by sentence, after him. 
Not very long ago a witness from the country, who alleged his 
complete inability to raise his right arm higher than a right angle, 
sued a wealthy railway company for damages. The case was tried 
in the High Courts in Edinburgh; the plaintiff was the first witness, 
and the President of the Court, bedecked with the brilliant robes 
of his office, suddenly arose and, addressing the plaintiff, ordered 
him in somewhat stentorian tones to hold up his right hand and 
to repeat after him the words: ‘I swear by Almighty God as I 
shall answer to God in the great day of Judgment,’’ etc. 

The scene was so imposing that it brought about a condition that 
many doctors had failed to effect, for the plaintiff, forgetting his 
disability, shot his arm high above his head and repeated the oath as 
requested—and so the case had an unexpected and happy ending ! 

If it is stated that the arm cannot be raised above a certain 
level, the exact height should be noted. By insisting that this shall 
be done several times, the height may sometimes be found to vary. 
A shoulder-joint, if fixed as the result of severe or chronic arthritis, 
always shows some atrophy of the deltoid and other muscles in the 
immediate neighbourhood of the joint. In slight cases this may 
amount anly to flabbiness, but in prolonged cases there is always 
more or less actual wasting of the muscles. Note whether thé 
alleged pain corresponds to the distribution of nerves. It is a good 
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plan to watch the facial expression when a joint which is alleged 
to be painful is being moved; this can sometimes be done 
unobtrusively by placing the patient in front of a mirror and 
examining the joint from behind. 

The following is a good illustration of the class of case in which 
nothing but an enforced return to work, in spite of the little 
disabilities which must attend it, will be effective :— 


A. O. fell through a hole in the floor whilst at work. He 
alleged that he dislocated his right shoulder and fractured his 
clavicle. I saw him a few days later, when it was apparent 
that he had neither a dislocation nor a fracture. A radiogram 
showed old-standing rheumatism of the shoulder-joint. Seventy 
days of idleness had the effect of causing him to express himself 
as being “ worse rather than better,” but it was obvious that he had 
recovered. When asked to move his shoulder his efforts were 
grotesque. I had him anesthetized and found the joint quite 
movable. He was now told that if he did not go back to his 
ordinary work and do it, he would be reported as a malingerer and 
lose his pension, which in time he would be entitled to. By 
some mistake he was put to light work but would not do it. 
The implied sympathy of light work had a bad mental effect. He 
was sent to me again, and I let him cleurly, definitely and finally 
understand that thia was his last chance, and that unless he did 
full, laborious work, which I had arranged for him, he would be 
dismissed as a malingerer. He went back to work and has worked * 
satisfactorily since. 


If loss of power in the shoulder, hand or arm is alleged 
the following experiment is useful. The soldier is asked to 
take hold of a small trapeze fixed to the ceiling by a block and 
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tackle. He is then slowly raised a few inches off the floor and 
encouraged to hold on as long as he will with both hands. If 
he does so, he suspends his weight (probably some ten or eleven 
stone), and the inference is obvious. 

To prove that he is really suspending half his weight by the 
alleged injured limb, a cross-bar may be placed loosely through the 
triangle of the trapeze, and whilst he supports himself by holding 
the ends of the loose cross-bar he is once more lifted off his feet. 
If he allows himself to be raised from the ground it is obvious that 
he must be using equal strength through each hand, otherwise the 
cross-bar would at once slip sideways. 


J. N. joined the Army in September, 1914. He was fully trained, 
and in six months went to France, where he at once put himself on 
the sick list and was admitted into a base hospital, his complaint 
being diagnosed as sciatica. As soon as he ceased complaining of 
sciatica he developed spasmodic torticollis; he was sent back to 
England, treated by means of radiant heat, etc., and eventually sent 
to the Royal Bath Hospital at Harrogate. After some six weeks’ 
treatment he recovered from the torticollis, but developed a spasmodic 
contracture of the right shoulder and muscles of the forearm; for 
this he was massaged and had high frequency treatment. Later he 
was transferred to a different hospital, where the same treatment 
was continued. Subsequently he was se&t to London, where he 
was massaged by a number of ladies. 

Early in December, 1915, nine months from the date on which 
he had first complained on being sent to France, he came under my 
observation as a member of the Travelling Medical Board for the 
London District. His right wrist was bent at right angles to the 
forearm; his hand was tightly clenched und held so firmly that it 
seemed as if the wrist were ankylosed. The case was obviously a 
functional one, and I suggested to the man that I should obtain 
his admission into a hospital and get him cured, but he 
at once said he did not wish to enter a hospital. Fortunately 
his consent was not necessary, and by arrangement with the 
medical officer of his unit he entered the Maida Vale Hospital for 
Nervous Diseases. Before doing do, he did his best to persuade 
the medical officer that further hospital treatment was unnecessary, 
stating that he was now able to straighten his arm, and that he was 
now applying a splint to keep it straight. I insisted, however, upon 
the order being carried out. In the institution at first he progressed 
slowly. He was told that if he recovered wholly within fourteen 
days I would arrange for him to be again brought before the 
Travelling Medical Board, when I would use my influence to have 
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him classified for Home Service only. Before the fourteen days 
had elapsed, in my presence he suspended his weight on a trapeze 
and pulled himself up to his chin on it, and lifted a twenty-eight 
pound weight with his paralysed hand. In short, he wholly 
recovered. He is now doing full duty with his unit. 

This case is not one of deliberate malingering, but a mixture of 
functional disease and obvious desire to avoid active service. When 
he appeared before the Travelling Medical Board for a final decision 
of his case, I noticed that there was a tendency to assume the old 
paralysed position until he was sharply called to order, when his arm 
again assumed the normal position. That this should have happened 
under these: circumssances, for he knew I was in possession of the 
facts of the case, is strong evidence of the neuropathic character of 
the case. 

The fact, however, remains that this man, by assuming one 
functional nerve disease after another, prevented himself from facing 
the enemy, and only recovered when a bargain was made with him 
that he would not be required to fight and when it was brought 
home to him that the true nature of bis case was diagnosed (for 
I did not scruple to tell him quite frankly that in my opinion he was 
an arrant coward). The direct, forcible treatment of his mental 
condition and an appeal to his lower instincts were immediately 
curative and of infinitely more value than the radiant heat, high 
frequency treatment, three months at Harrogate, and the application 
of massage. 


I hope in subsequent articles to deal with fraud connected with 
alleged injury of the lower extremity and the back, and with 
various alleged neuroses. 
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PRELIMINARY OBSERVATIONS ON DISINFECTION OF 
THE NASOPHARYNX OF MENINGOCOCCUS CAR- 
RIERS BY MEANS OF AIR SATURATED WITH A 
SOLUTION OF DISINFECTANT. 


By Ligutsnant-Coronst M. H. GORDON. 
Royal Army Medical Corps. 


THE following experiments were made for the purpose of de- 
termining whether persons carrying the meningococcus in their 
nasopharynx can be freed of that micro-organism by causing them 
to inhale the air of a room saturated with vapour containing a 
disinfectant. 

The disinfectant used in these preliminary observations was 
chloramine. 

For the present, attention has been confined to obtaining 
answers to the three following questions :— 

(1) Does the air of a room when saturated with water-vapour 
containing chloramine exert bactericidal properties ? 

(2) If so, to what extent can such air be tolerated by human 
beings? 

(3) Is the method a practical one for the purpose of destroying 
the meningococcus in the nasopharynx of carriers ? 


I. THe BacrericipaAL VALUE OF CHLORAMINE VAPOUR. 


The experiments have all been carried out in the same room, 
which has a capacity of approximately 1,050 cubic feet. This room 
was bare save for a few chairs and a table on which the spraying 
apparatus was placed. 

In an investigation of this kind, when air is charged with disin- 
fectant in the form of vapour, it is essential to be able to read off the 
amount of water-vapour present in the air at any given moment. 
Throughout the experiments, therefore, a dry and wet bulb ther- 
mometer was suspended from the ceiling of the room, so that the 
degree of humidity of the air could be observed, and any departure 
from the saturation point perceived at once. 


Sprays Tested. 

(1) The Wassmuth Spray.—aAt first a specimen of this spray, 
obtained by Captain Martin Flack, who has co-operated throughout 
in these experiments, was tried. The spray in question, however, 
was found to be far too small to be of use for the present purpose. 

(2) Lingner’s Spray.—An example of this apparatus was kindly 
lent to us by Dr. A. E. Thomas, Medical Ofticer of Health of 
Finsbury, and used in all the experiments. The Lingner spray, 
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originally designed for disinfecting a room with formalin vapour, 
consists of two essential parts. The first of these is a ring-shaped 
copper boiler, in form not unlike a bicycle tyre, and fixed immedi- 
ately over a circular trough, which is filled with asbestos wool 
‘moistened with spirit. From the boiler, three pipes convey steam 
centrally to a chamber of about two litres capacity, in which the 
solution of disinfectant is placed. The roof of this chamber carries 
a safety valve and four spray nozzles which point vertically upwards. 
In practice, the boiler of the spray is first filled with 1,500 cubic 
centimetres of water and then the disinfectant chamber is charged 
with 1,500 cubic centimetres of solution to be tested. Owing to 
the powerful nature of the burner, and to the efficiency of the 
boiler, the sprays begin to work within about ten minutes of lighting 
the burner. The dry bulb temperature of the room rapidly rises, 
followed by that of the wet bulb. In about ten minutes after the 
sprays have started (i.e., twenty minutes after lighting up), the 
temperature of the two thermometers becomes equal, indicating that 
the air is saturated. 

Owing to the comparatively small size of the instrument, the 
sprays in the Lingner apparatus cease work after running for about 
forty minutes. Thus the air of the room could not, with this 
apparatus, be kept saturated with the disinfectant vapour for over 
twenty minutes. 

In the following experiments, therefore, the Lingner apparatus 
was first of all charged with enough spirit, water, and disinfectant 
respectively to produce a preliminary saturation of the air of the 
room. The apparatus was then rapidly recharged, and when the two 
thermometers suspended in the air of the room had for the second 
time become equal, the plates were exposed for the periods stated. 


Mode of Determining the Bactericidal Action of the Air. 


Procedure was as follows: Staphylococcus epidermidis was used 
as the test micro-organism. This staphylococcus is easily obtained 
by the simple expedient of rubbing a little broth on the skin of the 
hand, and then distributing a loopful of this skin washing over an 
agar slope. 

A capillary pipette was charged with a series of equal volumes 
of a young broth culture of the skin staphylococcus, the units of 
broth being separated from each other in the pipette by air bubbles 
in the manner advocated by Wright. Each of these equal amounts 
of broth culture was then expelled in turn on to a separate agar 
plate and distributed over its surface by a sterile bent iron wire. 
Thus an equal amount of staphylococcus was sown on each plate. 
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In all the tests one of the plates inoculated with the staphylococcus 
in the manner described was kept as a control to show that a 
culture of living cocci had been employed. In all of the experiments 
also another of these plates was directly exposed for a moment to 
the spray itself, so as to determine whether or no this was 
immediately bactericidal. The remaining plates of the staphylo- 
coccus were exposed to the air of the room after it had become 
saturated with the vapour of the antiseptic. These plates were 
éxposed to the air in one of two places, namely : (1) on the table 
near the spray, but not visibly sprinked by it; and (2) as far away 
from the spray as possible—i.e., on the ledge of a window fixed in 
the outer wall of the room. 
Results. 

The outcome of six experiments made in the way described 
may be summarized as follows :— 

(1) The temperature at which the air of the room became 
saturated varied in the six experiments from 77° F. to 85° F. 

(2) In all of the experiments the control plate showed a profuse 
confluent growth of the staphylococcus. 

(3) The strength of the chloramine solutions tested varied 
from one to five per cent. The spray was not found capable of 
destroying the staphylococcus immediately when it contained less 
than 1°5 per cent of chloramine. 

(4) When two per cent of chloramine was used in the spray, 
the plates, both on the table and on the window-ledge, were par- 
tially sterilized in five minutes, and completely so in ten minutes. 
Below this amount of chloramine, present results are contradic- 
tory, and the experiments are being repeated. 

(5) As regards toleration, air saturated with moisture from a 
spray containing five per cent of chloramine is distinctly trying, 
and after two or three minutes painful. Air saturated with vapour 
from a spray containing two per cent of chloramine, however, is 
easily tolerated for at least five minutes on first acquaintance with 
it. Some can put up with this air for twenty minutes or longer. 
A promising feature of these experiments with vapour containing 
chloramine is that one soon becomes accustomed to it, tolerance 
being speedily raised. 


II. Tria oF AIR SATURATED WITH THE VAPOUR OF A TWO PERCENT 
SOLUTION OF CHLORAMINE UPON CARRIERS OF MENINGOCOCCUS. 
In view of the pronounced bactericidal action which air con- 
taining chloramine vapour had thus been proved to possess for 
the staphylococcus, no less than by reason of its comparative 
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innocuousness to human beings under the conditions tested, the 
effect of such air was now tried upon persons carrying the meningo- 
coccus in their nasopharynx. 

Case 1.—The first case was that of a clergyman who had 
become a carrier as the result of attending a soldier suffering from 
cerebrospinal fever in a military hospital. Owing to the true 
nature of the disease from which the soldier was suffering not 
having been realized until he was dead, no special precautions had 
been taken. This gentleman happened to call when the inves- 
tigation had reached the stage just referred to, and as he was most 
anxious to be freed of the meningococcus, the opportunity was 
taken of determining the effect of the air of the chamber upon the 
meningococci in his nasopharynx. His nasopharynx having been 
swabbed, he put on a mackintosh and entered the chamber where 
the air was saturated with the vapour of a two per cent chloramine 
spray and gave a dry and wet bulb reading of 78°F. He stayed 
in the chamber for six minutes, with a staphylococcus plate exposed 
near him. After leaving the chamber his nasopharynx was very 
thoroughly re-swabbed. 

The result was as follows: Before entering the chamber, his 
nasopharynx gave a profuse growth of meningococcus colonies. 
After leaving the chamber, his nasopharyngeal secretion gave no 
growth whatever of meningococcus. Only a few colonies of any 
kind grew, and they were colonies of streptococcus. 

The agar plate sown with staphylococcus and exposed to the air 
of the chamber during his sojourn there showed a ninety-nine per 
cent reduction of this micro-organism as compared with a control 
plate. 

Two days later the nasopharyngeal secretion of this case was 
re-examined and the meningococcus was found to be again present. 
After fifteen minutes’ sojourn in the chamber, however, his naso- 
pharyngeal secretion was found to be again free of it. After a 
further interval of two days, examination of the nasopharyngeal 
secretion failed to show the meningococcus. 

Case 2.—A staff-serjeant who was also carrying the meningo- 
coccus in his nasopharynx was exposed in a similar way to the air 
of the chamber saturated with the vapour of a two per cent solution 
of chloramine. 

The staff-serjeant was able to stay in the chamber for twenty 
minutes, and could have stayed longer had it been thought advis- 
able. While he was in the room, four agar plates sown with 
staphylococcus were exposed. The first two plates were closed 
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and removed after ten minutes’ exposure, the others remained open 
for the whole time that he was in the chamber. 

The result of this test was as follows: Before entering the 
chamber the nasopharynx of the staff-serjeant yielded fairly 
numerous colonies of the meningococcus; but this organism was 
not so abundant as in Case 1. After leaving the chamber, no 
colonies of meningococcus could be grown from his nasopharyngeal 
secretion, which, however, showed a fair number of colonies of other 
organisms. 

All four plates sown with the staphylococcus that were exposed to 
the air while he was in the chamber gave no growth. As two of 
these plates had only been exposed for ten minutes, it is clear that 
the staphylococcus had been destroyed within that time. 

On the following day the nasopharynx of this case was re- 
examined and meningococcus found to be absent. The treatment 
however, is being continued. 


ConcLUSIONS. 


These preliminary observations furnish the following answers 
to the three questions formulated at the beginning of the paper :— 

(1) The air of an ordihary room when brought to the point 
of saturation by means of a steam spray containing two per cent 
of chloramine acquires pronounced bactericidal properties for 
Staphylococcus epidermidis. 

(2) Such air can be tolerated by human beings for a period 
varying from six to twenty minutes without marked discomfort, 
and without harm. 

(3) The method succeeds temporarily in destroying the meningo- 
coccus in the nasopharynx of carriers. Its sphere of usefulness 
in this respect is being more closely investigated. 

In view of the simplicity and convenience of the method and 
its obvious suitability for the purpose of dealing with a large 
number of carriers at a time, the above results are encouraging. 
That such a mode of treating meningococcus carriers has prospects 
of success may also be inferred from the statement of E. Kuster 
(Deutsch. med. Wochenschr., September 9, 1915), that during an out- 
break of cerebrospinal fever at Cologne early in 1915, meningococcus 
carriers were freed of that micro-organism by exposing them in an 
“jnhalatorium” to an atmosphere impregnated with Sano’s fluid, 
the active principle of which, like chloramine, is a compound 
of hypochlorous acid. : 
3 oe ee 
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A mgetine of medical officers at a General Hospital was held on | 
Wednesday, January 26, 1916. Chairman, Lieutenant-Colonel H. E. R. 
James, C.B., R.A.M.C. 

Macveaste Iron Spiints. By Cotonet A. H. Tussy. 

When, some years ago, I was appointed on the staff of the Royal 
National Orthopsedic Hospital, I found in use a small splint of malleable 
iron, and it struck me that its uses might be extended in many directions 
if it were made up in several sizes. At the time I received orders to join 
the M.E.F., I brought out some patterns which met with the approval of 
the D.M.S. at General Headquarters of the — Force and of the P.D.M.S., 
M.E.F. It was thought that this type of splint would prove useful in 
the emergencies of war, and in many instances for continued treatment. 
With the sanction of the P.D.M.S., M.E.F., and with the valued help of 
the D.M.S. — Force, an illustrated pamphlet was produced indicating the 
various methods of using the splints. 

Malleable iron splints are made in all sizes, and will be found useful 
in most cases. They are made of flat pieces of iron, suitably tempered, 
and the successful use of the splint depends on the tempering. If the 
metal is too soft, the splint has not sufficient resistance to control muscular 
action; on the other hand, the metal must not be too hard or the splint 
will not bend or may break. The tempering is correct when the aplint may 
be bent any number of times without breaking, and it is therefore inde- 
structible. In order to protect the soft parts, these splints are covered 
with carbolized tow, and there is a washable macintosh covering, 

The point about these splints is that by reason of the flexibility of the 
material they are easily fitted to any position. There are several ways 
of bending them—in the smaller sizes by means of the hands, or in the 
medium sizes across the knee, and in the larger sizes across the edge of 
atable. Alterations in the longitudinal plane are thus easily made. A 
change in the transverse plane is made by the hands acting on the ends in 

“reverse direction, or it can be done by the use of two simple wrenches. 

The advantages of these splints are as follows :— 

(1) Variability in Size and Outline.—Being cut from thin sheets of 
iron, there is no limit in these directions. 

(2) Adaptability —They are adaptable to any part of the body, and 
the angle of the splint can be altered as required from day to day. There 
is no part of the trunk or limbs where this splint cannot be used. 

(3) They are Indestructible——Malleable iron, properly tempered, is 
practically incapable of wearing out. The splint can be bent any number 
of times and restored to its original shape without breaking. 
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(4) Cleanliness.—Being well covered with macintosh they can be kept 
quite smooth and clean. f 

(5) Support.—Owing to the thickness of the padding they lie smoothly 
and can be adjusted accurately to the outline of the limb. They give 
ample support, and are not likely to cause distress from pressure. 

(6) Cheapness.—A set of one gross, in sizes from four to fifty inches, 
costs not more than two to three pounds, I believe. 

The modes of applying the splints were then demonstrated, and illus- 
trations were given for the case of lesions of the fingers, wrist, forearm, 
elbow, shoulder, head, and neck; also at the ankle, knee-joint, hip, and 
thigh. The method of employing the splints for various fractures was 
shown, which in many cases can be treated entirely by these splints, and 
in other cases, such as fracture of the thigh, temporarily. 


Notes on GunsHot Wovunps To VESSEL8, INCLUDING SECONDARY 
HzmorrgaGe. By Captain Heats. 


We are not concerned with injuries of vessels in open wounds. These 
are fatal or receive adequate treatment in the field. Cases of injury to 
vessels admitted here have been suffering from wounds more or less 
closed. In the majority, there have been no signs of injury to vessels 
when the patient first came under observation. Some gradually, and 
others suddenly developed signs of traumatic aneurysm—i.e., diffuse 
swelling with expansile pulsation, diminution or loss of the distal pulse, 
a blowing systolic murmur over the swelling and pain in the swelling, 
and also referred to the periphery. A feature of these cases is the 
absence of suppuration, and it has been suggested that this is due to the 
oxygenating action of the effused blood. I think a more reasonable 
explanation is that a suppurating wound is generally open, and that if 
vessels give way the case becomes one of secondary hemorrhage. More- 
over, occasionally suppurating aneurysms are met with, as in one case in 
my series. In cases which develop gradually, the wound in the vessel 
wall is small, a protective clot forms, and subsequent hemorrhage takes 
place into this clot. The aneurysm in these cases is more or less circum- 
scribed. If the blood is poured out rapidly the aneurysm becomes diffuse. 
This may occur as a late development due to the giving way of the inner 
coat after injury to the outer coats of an artery, or a previously small 
circumscribed aneurysm may become large and diffuse through rupture of 
the clot. This often occurs as! the result of straining, and commonly 
through the effort of defecation. 

In spite of the fact that in one case both artery and vein were 
wounded, we have had no cases of arteriovenous aneurysm. I imagine 
this is due to the fact that the arteriovenous sac is a late development, 
and occurs in cases which are not operated on. 

Treatment.—All cases should be left as long as possible for collateral 
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circulation to develop. Some cases may consolidate and cure ensue, but 
in all our cases operation became necessary. 

Indications for Operation are continuous increase in size; increase in 
pain; impending gangrene of the extremity, generally due to pressure 
of the organizing blood-clot; secondary haemorrhages; signs of 
inflammation. 

Type of Operation.—Empty the limb of blood by elevation, and apply 

a tourniquet above the aneurysm where possible. Where this is not 
feasible a temporary proximal ligature may be employed—e.g., at the root 
of the neck. In aneurysm of the iliac arteries the aorta may be com- 
pressed by a rubber band encircling the trunk. The clot is then 
evacuated through a suitable incision, and the artery ligatured above and 
below the site of injury. If the vein be also wounded it may be sutured 
or closed with a lateral ligature. If it be badly lacerated it must be 
ligatured above and below the lesion. As there is no sac, any form of 
Mata’s reconstructive operation is not feasible. I have always ligatured 
with hardened catgut, and have had no trouble with recurrent 
heem orrhages. 

Permanent proximal ligature for the purpose of curing an aneurysm 
should very seldom be employed, for directly the collateral circulation 
becomes well established pulsation may return in the aneurysm. More- 
over, it undoubtedly increases the risk of gangrene in the limb. I have 
used it successfully in one case of aneurysm in the pelvis due to injury of 
the internal iliac artery. I performed transperitoneal ligature of the 
internal iliac, and apparently obtained a cure. 

In the “Supplementary Notes to the Memorandum on the Treatment 
of Injuries in War,” the following passages occur under “ Treatment of 
Wounds of the Great Vessels and Traumatic Aneurysms ” :— 

“Though ligature at the point of injury is always desirable where 
Possible, yet in certain cases proximal ligature of arteries must be done, 
and experience shows that unless other conditions, such as thrombosis of 
the vessels beyond the seat of injury, are present, it is as a rule successful, 
and does not lead to gangrene. For the treatment of wounds of the 
larger vessels and consequent aneurysms it is often sutlicient to apply a 
Proxima] ligature and to control the bleeding from the periphery by 
Tight Pressure with gauze soaked in an antiseptic if the wound be 
infected.” . 

In these passages the expression ‘‘ proximal ligature” is apparently 
used in two different senses. In the first it refers to ligature in con- 
tinuity, and in the second to ligature of the proximal end of the injured 

artery. It would appear that, at any rate in the limbs, where it is 
possible to apply a proximal ligature it is also feasible to deal with the 
artery at the seat of injury, and in my opinion the latter procedure 


should always be adopted. If these methods fail there only remains 
amputation. : 
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Gangrene is rare after these operations, even where both artery and 
vein are wounded. This is merely an expression of the fact that the 
collateral circulation has had time to develop. I have had only one fatal 
case. This was in a bad shell wound of the thigh, with a suppurating 
aneurysm complicated by secondary hemorrhage. I amputated, but 
the patient died of toxemia on the second day. : 

Secondary Hemorrhage.—It has been suggested that this may be due 
to mild forms of scurvy, but I can find no evidence of this. Secondary 
hemorrhage has been distressingly common, and always occurs in septic 
wounds which are not draining well. I regard this as an argument in 
favour of the flapless amputation, as J have never seen one of this class 
followed by secondary hemorrhage. 

One of the most frequent causes of secondary hemorrhage is the use 
of drainage tubes. These are often too large, and are kept in far too 
long. One patient admitted here had a piece of tubing as large as a 
garden hose inserted across his thigh through a simple bullet wound. It 
had been in position for a fortnight, and had been resting on the femoral 
vessels. He had a severe secondary hemorrhage directly after admission 
to this hospital, and eventually lost his leg from gangrene. 

My practice is to replace drainage tubes as soon as possible by some 
soft material—e.g., rubber tissue or batiste. I have had no experience 
of coiled wire tubes. Other aids to the prevention of secondary hemor- 
rhages are the opening up of infected wounds to allow for efficient drainage 
and the removal of sharp fragments of bone or metal, which may press on 
the vessels. I make it a rule after one hemorrhage to open up the wound 
thoroughly and secure the bleeding vessels. Capillary oozing must be 
stopped by plugging. I never employ the proximal ligature in continuity, 
as it seems to me impossible to determine the appropriate artery to which 
the ligature is to be applied. Moreover, I have seen disasters from 
recurrence of hemorrhage following this practice. I have had only one 
case of recurrence of hemorrhage in the case of a very septic gunshot 
wound of the leg, in which proper drainage was not obtained, and which 
I was forced to amputate later. 

For bad secondary hemorrhage in which the bleeding point cannot 
be secured, I think amputation is the proper treatment. 

Captain S. Boyp, R.A.M.C., said that he had had seventeen cases 
ef traumatic aneurysm under his care at General Hospital, sixteen of 
which he had operated on, the other one having died from pneumonia 
and pericarditis before any operation could be performed. This case was 
of considerable interest, as the bullet had entered at the back of the right 
shoulder and passed through the axilla into the chest. There was a large 
axillary aneurysm, and at the autopsy he found the sac was hour-glass in 
shape, there being a loculus of considerable size inside the thorax, com- 
municating with the main sac by a narrow neck situated at the seat of 
the fracture of the third rib. 
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Of the sixteen cases operated on, two of them had required amputation 
of the leg. One of these was a leaking aneurysm of the posterior tibial 
artery, with extensive injuries of the foot and severe sepsis spreading up 
the leg. The man also had tetanus, and he considered amputation the 
proper treatment. The patient made a good recovery. The other case 
of amputation was one which he thought Captain Heath would be 
interested to hearabout. The patient was an elderly chaplain, aged 62, on 
whom, before his admission to —— General Hospital, ligature of the super- 
ficial femoral artery had been performed at the apex of Scarpa’s triangle 
for a traumatic aneurysm in the middle of Hunter's canal. Gangrene of 
the leg had followed this operation, aad it was necessary to amputate 
through the thigh, after which he made a good recovery. 

While agreeing with Captain Heatn that, as a general rule, the 
wounded artery should be dealt with at the seat of injury, he thought 
that occasionally proximal ligature of the main trunk was the correct 
procedure. In the only fatal case in his series, he regretted that he had 
not been content with performing this operation. The case was one of an 
enormous diffuse traumatic aneurysm of the axilla, which reached from 
the clavicle two-thirds of the way down the arm. The man was greatly 
exhausted from loss of blood from the wound, After tying the subclavian 
artery, he had opened the sac and very severe hemorrhage followed. 
This appeared to come not from the main vessels but from a spot far 
back from the axilla. No doubt a large branch had been separated from 
the main trunk, and displaced by the enormous amount of clot, and the 
bleeding was due to the very free anastomotic current. He had checked 
the bleeding by packing the cavity, but death occurred two hours later. 
He thought it would have been better to have simply tied the subclavian 
in this case. This would probably have checked the hemorrhage from 
the wound for some days at any rate, when the man would have been 
in a better state for any more serious undertaking. 

He agreed with Captain Heath that a tourniquet should be used 
whenever possible. He preferred to have it applied in the aseptic field, 
and before tightening it to cut down and find the main artery just above 
the sac. If any difficulty were met with in finding the artery in the sac 
after the latter was opened, it-was then easy to trace it down from the 
spot where it had been isolated. He had also found arteriovenous 
communications very rare. Jn fact, his series only included one case 
of aneursymal varix of the axillary vessels. In two of his cases of trau- 
matic aneurysm of the thigh he had found the vein also wounded, but 
there had been no evidence of the passage of blood from the sac into the 
veins. 

As regards secondary hemorrhage, he did not entirely agree with 
Captain Heath that proximal ligature of the main artery should never be 
performed. He thought there were some cases in which it was the best 
procedure, and had not had cause to regret doing it. In one of his cases 
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there was severe secondary hemorrhage from an extensive wound of the 
jaw, tongue, and floor of the mouth. He tied both external carotids in 
this case, and the man made a very good recovery. He had seen secondary 
hemorrhage two or three times from the stump of a “ flapless” amputa- 
tion, and in cases where local ligature of the bleeding vessel had not 
appeared quite satisfactory he had done proximal ligature of the main 
trunk as well. One other point he wished to refer to was the curious way 
‘in which septic wounds seemed to improve rapidly after ligature of the 
main artery for secondary hmmorrhage. He did not give any explana- 
tion, but had noticed it on several occasions. 

Captain Biacker pointed out that a distinction should be made between 
the cases of injury to an artery, with the formation of a so-called pulsating 
hematoma, and those cases in which a more or less circumscribed trau- 
matic aneurysm formed. When in charge of a surgical section he had 
had four very interesting cases of this kind under his care. 

The first was that of an N.C.O. shot through the left arm, the bullet 
entering one inch to the left of the middle line anteriorly, and two and a 
half inches above the line of the elbow-joint, and emerging four inches 
above the internal condyle. On admission, there was a large diffuse 
swelling of the lower part of the arm with extreme discoloration of the 
skin and some oedema of the forearm. The radial pulse was present 
and normal. In a fortnight’s tiie the greater part of the swelling had 
disappeared and a small circumscribed tumour remained situated over 
the line of the ulnar artery. This swelling exhibited expansile pulsation 
and a well-marked thrill and bruit. There was limitation of the movement 
of the elbow-joint. The patient was operated upon, a tourniquet applied 
to the upper arm, and the swelling incised. The inferior profunda branch 
of the brachial artery was found to open into the small cavity as well as 
the accompanying vein. The two openings were sewn up with fine thread, 
but the lower end of the artery could not be detected. The sac was then 
obliterated with deep sutures and the wound closed. The wound healed 
by first intention, and at the time of his discharge the power of movement 
at the elbow-joint had increased to some extent. 

This appeared to be a case of arteriovenous aneurysm. The small 
cavity opened was well defined, and ita interior lined with a clear glisten- 
ing membrane, probably false sac wall covered with endothelium. 

The second case was that of a man shot through both thighs and the 
scrotum. The bullet had been extracted before his admission to the hospital 
from the outer side of the right thigh. He was hit by a shrapnel bullet 
on June 17, and on July 13, when he came under Captain Blacker’s care, 
there was present a well-marked pulsating swelling in the line of the 
femoral vessels, with its upper extremity eleven centimetres vertically 
below Poupart's ligament. The swelling presented well-marked expansile 
pulsation, and measured six by five centimetres. No thrill could be felt, 
but a marked bruit was present and transmitted downwards as far as the 
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popliteal vessel and upwards for some two inches. The pulse in the 
dorsalis pedis artery was good, and the colour and nutrition of the foot 
normal. 

The patient stated that at the time he was hit there was considerable 
bleeding, which ceased on the application of the field dressing and did 
not recur. 

On August 4, 1915, an operation was performed, Captain Hey Groves 
kindly assisting. 

The common femoral artery was exposed and a ligature placed around 
it. The sac of the aneurysm was opened by prolonging the incision 
downwards, and the clot rapidly evacuated. A considerable amount of 
hemorrhage occurred. Tightening the ligature on the common femoral 
arrested the bleeding from the upper end of the femoral artery, but con- 
siderable bleeding occurred from the lower end and from other branches 
opening on the posterior wall of the sac, and this was only arrested by 
pressure on the external iliac artery. The upper opening of the artery 
into the sac was closed by ligaturing the vessel intrasaccularly, and with 
a good deal of difficulty the lower end was also ligatured. The bleeding 
from the opening into the posterior wall of the sac was controlled by 
8 ligature above and below it, and the sac was then dried out and 
obliterated in large part by deep suture. The femoral vein was hardly 
seen at all. The operation proved difficult mainly owing to the profuse 
bleeding from the lower cut end of the artery, which was not controlled 
by the ligature on the common femoral, and apparently came from the 
anastomotic circulation with branches of the internal iliac. 

The patient made a good recovery, and the circulation through the 
foot was always good. 

The third case was a very interesting one of a man with a gunshot 
wound of the right thigh. The bullet entered at a point 24 inches below 
the anterior superior iliac spine on the right side, and remained lodged in 
the muscle of the inner side of the thigh. A fair amount of hwmorrhage 
occurred at the time, but was readily arrested by the field dressing. An 
X-ray photograph showed the bullet lying in front of the ascending ramus 
of the ischium with its long axis directed towards the small trochanter. 

Examination showed a very well-marked thrill and bruit over the 
femoral vein, its point of maximum intensity being four centimetres below 
Poupart’s ligament. The bruit could be heard in the popliteal vein, and 
could be: traced up in the external and common iliac vein. No definite 
tumour could be detected at the site of the thrill and bruit, and there 
was no expansile pulsation. Over a triangular area, however, to the inner 
side of the anterior aspect of the thigh, measuring some eleven by eleven 
centimetres, there was a good deal of induration and pulsation, probably 
transmitted. 

As there was some cedema over the indurated area, slight elevation 
of temperature and a complaint of pain in the leg and foot, it was decided 
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to operate, and this was done on July 28, 1915, Captain Hey Groves 
kindly assisting. The common iliac artery was exposed as in Astley 
Cooper’s operation for its ligature, and a temporary ligature passed round 
it. An incision was then made along the adductor longus, and that 
muscle separated from the pectineus. This was followed by a sudden 
gush of liquid blood and the escape of large clots. Traction on the 
ligature round the common iliac arrested the bleeding which took place, 
and it was found to be proceeding from an opening about the size of a 
lead pencil in the cribriform fascia, over the saphenous opening. The 
femoral sheath was exposed and laid open, and a hole found on the inner 
side of the femoral vein. This was sewn up with fine thread, and the 
vein separated from the artery, thus exposing the opening in the artery. 
The latter was tied above and below the opening. The cavity from which 
the blood-clot had been evacuated was found to extend deeply down the 
thigh under the adductor muscles, and the bullet was extracted from its 
interior. The temporary ligature on the common iliac was withdrawn 
and the wound closed, the cavity of the hematoma being drained. The 
patient lost a good deal of blood, and intravenous infusion of saline fluid 
was carried out. 

The cavity of the hematoma suppurated and required a second 
incision for drainage, but at the time of the patient's discharge from 
hospital had nearly closed. The pulse in the posterior tibial artery 
could be felt the day after the operation, and the nutrition and colour of 
the foot remained good throughout. 

The exact relation of the artery to the vein was difficult to determine. 
They were closely bound together, and the physical signs, at any rate, 
suggested an arteriovenoue aneurysm. The opening in the vein wag 
sewn up in its continuity and the veins was not ligated. The patient 
made ultimately a good recovery, but had recovered very little power in 
the leg at the time he left hospital. 

The fourth case was that of an N.C.O. admitted with a bullet wound at 
the insertion of the deltoid muscle, and another just above the right 
sterno-clavicular articulation. There was very marked bruising of the 
upper arm, the right side and the back of the chest, and a good deal of 
ecchymosis. On admission there was a history of severe bleeding from the 
upper of the two wounds, and this was plugged. A few days after admission 
some hemorrhage occurred from the wound at the sterno-clavicular 
articulation, and it was decided to operate. With Captain Hey Groves's 
assistance the third part of the right subclavian artery was exposed and 
tied. This proved very difticult on account of the displacement upwards 
of the clavicle by @ large extravasation of blood into the axilla and 
surrounding tissues; and the usual incision had to be prolonged up along 
the anterior border of the sternomastoid muscle. The outer end of the 
incision was then prolonged down over the line of the axillary artery, 
and a large collection of blood evacuated. Very profuse hemorrhage 
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+ took place from the deeper part of the cavity, quite uncontrolled by the 
ligature on the subclavian artery. The cavity was more fully laid open, 
and a large vessel, probably the displaced first part of the axillary artery, 
found bleeding profusely. The two ends of this were picked up and tied. 
The bleeding now ceased, and the wound was sutured and drained. | 

At the time of the patient’s discharge to England, there was con- 
siderable stiffness of the elbow and shoulder-joint, but no anesthesia of 
the arm. In this patient, the little effect that ligating the third part of 
the subclavian had in arresting the bleeding was very striking. 

These cases appear to illustrate the two main types which are met 
with—viz., the more or less circumscribed aneurysm, and the diffuse 
extravasation of blood or the pulsating hematoma. 

In the circumscribed form the false sac speedily becomes covered 
with endothelium—indeed, in quite afew days. Captain Blacker thought 
the secret of successful treatment lay in intrasaccular ligature in all cases 
in which it was possible, and that the vessel should not be ligatured or 
exposed outside the sac if this could be avoided. In fact, the old operation 
of Annandale should be .practised whenever possible. By this method 
the anastomotic branches and the vein were not exposed so much to 
possible injury, the tissues outside the sac were not damaged more than 
they had been, and the danger of gangrene was markedly lessened. He 
was surprised that no one had alluded to the work of the Japanese and 
Russian surgeons in these cases. They had had a large experience, and 
Kikuzi had recorded eighty-five cases of operation for traumatic aneurysms, 
with only one case of gangrene resulting. In view of the proved fact that in 
circumscribed cases the false sac speedily became covered with endothelium, 
the operation of Matas—viz., intrasaccular suture of the damaged vessel— 
could be practised in some of these cases as he had practised it in the 
first and third of those described, and it seemed to him that whenever 
possible intrasaccular suture of the openings of the vessels into the sac was 
the operation most likely to give good results. 

Colonel Sir V. Hoxstey: I agree as to the rarity of arteriovenous 
aneurysm compared with traumatic aneurysm. The term “ proximal 

’ ligature" is a bad one, and should be abolished, as it may mean ligature 

anywhere between the wound and the heart. It is terrible to think of 

large drainage tubes being used. They are productive of the utmost 
damage and harm. I tried coiled wire tubes, but gave them up as they 
became entangled in the tissues. The ideal is capillary drainage. 


A Case or Dirrusz ANEURYSM IN THE NECK, CURED BY LIGATURE 
oF THE EXTERNAL CAROTID AND VERTEBRAL ARTERIES. By Mason 
T. S. Norris, I.M.S. 

Private —, wounded in 1914, admitted into the military hospital 
about four weeks after the injury. The injury was caused by rifle bullet, 
which had entered his right cheek just below the malar bone and passed 
out just above the superior angle of the left scapula. Both the entrance 
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and exit wounds had healed, but the patient complained of severe 
pain in the neck and inability to move his head, and also of 
noises in his left ear, which he described as a continuous “ buzzing.” 
There was a marked swelling at and below the left angle of the jaw, 
which did not pulsate, and behind the sternomastoid a swelling, apparently 
continuous with the above, extending back to the middle line and from 
the skull half-way down the neck, which pulsated freely and in which a 
marked bruit was heard. The slightest movement of the head caused a 
severe pain, and the swelling was very tender. No wound or scar was 
to be seen inside the mouth, and no swelling could be made out on 
examination of the pharynx. Unfortunately a skiagram was not available. 
Compression of the common carotid did not stop the pulsation. 

Operation.—The external carotid was exposed and compressed, 
pulsation seemed to be slightly reduced but by no means stopped. 
Compression of the common carotid at the same time had no effect. 
I then exposed the vertebral artery and tied it below the transverse 
process of the sixth cervical vertebra, and as this did not satisfactorily cut 
off the blood supply to the swelling I ligatured the external carotid. 
The pulsation now became faint, though still perceptible. The swelling 
gradually became reduced in size, and four or five weeks later when the 
patient left for England there was no pulsation and no bruit, and the 
swelling had almost disappeared. The ‘ buzzing” and the pain in the 
neck were greatly relieved immediately by the operation. 

I believe in this case the vertebral artery or one of its branches, and 
one of the branches of the external carotid, were injured by the bullet, 
which must have struck the patient when lying down with his face 
turned to the left side, as it would be in the act of firing. 

Arteriovenous Aneurysm.—Sepoy, invalided for a rifle bullet wound 
of the knee. The bullet had struck his patella above its centre, and 
passed through the bone and the knee-joint without doing any serious 
damage, as his knee moved freely and there had been no operative 
interference. On examination, he had a slight swelling in the popliteal 
space, but not suflicient to be noticed unless careful examination was 
-made. The veins of the leg were enlarged and a typical machinery thrill 
felt over the swelling. I was of opinion that it was an undoubted arterio- 
venous aneurysm, but did not verify this diagnosis as operation was not 
performed. 


Some Notes on Seventy-two Cases oF Gunsnot WouND OF THE Face 
with Fracture or Maxinux. By: Captain R. B. Campion, 
R.A.M.C., S/R., M.R.C.S., L.R.C.P., L.D.S.E. 


Causes. 
. (1) Modern small-bore rifle bullet. 


(2) Shrapnel bullet of less velocity. 
(3) Shell and bomb fragments. 
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Velocity of bullet, its angle of incidence, and density of bone are all 
factors to be considered. 

In adjacent beds we had a big Irish policeman sh a lightly built 
city clerk. The position and cause of wound were practically identical. 
The bullet glanced off the policeman’s jaw, no fracture resulting, while 
the clerk’s mandible was comminuted and he lost half of it. 


Varieties. 


Note.—All are compound fractures of bone, but differ from compound 
fractures elsewhere—sepsis is aggravated by food and saliva. The odour 
of twenty “jaws” in a ward is only equalled by a dysentery ward. On 
the other hand, the parts are very vascular and heal readily. 

(1) Fracture with much bone comminution and loss of tissue. 

(2) Fracture with little loss of tissue—e.g., rifle bullet-fissured or 
stellate fracture. ’ 

(3) Complete fracture. This is often through the weakest point of 
the jaw—e.g.: (a) canine region, (b) wisdom tooth region, (c) symphysis, 
(d) at place where the body of the jaw is occupied by a retained milk 
tooth and its successor, (ce) where the jaw is weakened by recent 
extraction, (f) where alveolus is absorbed after an old extraction of 
teeth, (7) condyle. 

(4) Incomplete, where alveolus and teeth only are damaged. 

(5) Temporo-mandibular, joint involved, ankylosis may occur. 

(6) Complicated by wounds of other parts. 


Signs of Fracture (Inspection). 


(a) Parts markedly displaced. 
(1) Swelling marked. 
(2) Salivation. 
(3) Bare bone fragments. 
(4) Occlusion of teeth altered (this is a symptom often noted by 
patient). 
(5) Teeth missing, misplaced or loose. 
(6) Loss of function (ask the patient to bite your finger). 
(7) Attitude of patient : mouth open, tongue protruding, dribbling 
of saliva. 
(8) If there is little or no displacement of parts, more difticult. 


Inspection with Palpation. 


(1) Slight movement between the adjacent teeth or series of teeth. 

(2) Crepitation. 

(3) Loss of function less complete (I have known a soldier to be on 
duty one week after fracture occurred). 
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(4) Pain referred to point of fracture on palpation. 

(5) Abnormal movement. 

(6) X-ray. 

Diagnosis is usually easy as signs are numerous in these cases. 


Complications. 


(1) Primary.—(a) Injury to other parts—tongue, eye, ear, neck. In 
oue case in this series half of the upper jaw was destroyed, the mandible 
ditto; the exit wound was a hole under the right ear, 34 inches 
in diameter; the pinna sloughed although apparently undamaged; 
posterior surface of the epiglottis could be seen through the exit wound, 
the external carotid pulsated vigorously in this wound and threatened 
hemorrhage at any moment. (b) Hemorrhage troublesome, plugging 
wound with adrenalin, hot douches, ligature of facial or any other 
offending artery. 

(2) Secondary Sepsis.—(a) General conditions: septic pneumonia 
(inhalation); thoracic empyema; toxemia, leading to exhaustion; sep- 
ticemia. ‘ 

(6) Local conditions: (1) Necrosis is the rule for most cases. Each 
case got a swollen face every three or four weeks and sequestra came away. 
(2) Non-union, tooth between fragments. (3) Cicatricial contraction and 
adhesions. (4) Mal-union. (5) Sinuses may persist. (6) Salivary 
fistule. (7) Angsthesia and hypermsthesia, due to involvement of nerves 
in wound or scar tissue. 

Prognosis.—Depends on many factors: (1) Extent of injury. 
(2) Resistance of patient. (8) Treatment administered. (4) Positicn 
of wound (the nearer to symphysis menti the better the proynosis). 
Wounds near the jaw angle are very fatal, although important structures 
are not necessarily injured; toxins seem more readily absorbed here than 
elsewhere, 

- Treatment. 

Note.—Early stitches of soft parts almost all break down. Wiring 
the bone fragments aggravates necrosis and sepsis. Our primary duty 
is to overcome sepsis. 

(1) Remove all dead and unsavable tissue, all very loose teeth (save 
as many as possible of these, they will be priceless in manipulating jaw 
fragments and in retaining dentures later), promote free drainage. 

(2) Get patient’s co-operation with toothbrush, powder, mouth-wash. 

(3) Higginson’s syringe, aq. ad lib. t.i.d., plus weak antiseptic solution. 


R NaCl 
Na bibor. .. 
Na bicarb, < i oe ate 
Pot. chlor. ais a A aa 5). 
Acid carbol. pur: 5ss. 


Fiat pulv. 
Sig. : One drachm of powder to one pint of water for forcibly syringing oral cavity, 


Proceedings of a Clinical Meeting in Egypt 109 


Our Higginson has been invaluable, and has saved the life of many 
“jaws.” 

(4) Eusol wet dressings to external wound. 

(5) Fowler position in bed to prevent inhalation of pus. 

(6) Place parts in position where union can occur; four-tailed bandage, 
chin-boot, splints, etc. 


Splints. 


(1) Hammond and Payne.—Splints; simple, clean and very etticient. 

(2) Angle's bands, with studs and wires, are useful, but require 
elaborate apparatus to make and to apply. 

(3) Intermaxillary Wiring of Teeth.—By this method the jaw frag- 
ments are splinted and held in position by ligaturing the mandible 
firmly to the maxilla, as is done in the case of Payne’s and Gunning’'s 
splints. A thin bronze ligature is passed round the neck of opposing 
teeth in incisor or premolar region, its ends are twisted together 80 as to 
grip the teeth firmly. The twisted ends are then united so as to close 
the jaws and make the teeth occlude normally ; some four to six opposing 
pairs of teeth are thus ligatured, free ends of ligatures are then cut off 
and tucked away between teeth. Patient is fed through the space where 
a tooth is missing or behind condyle of jaw. 

Advantages.—Simple, clean, quickly applied, little apparatus in mouth, 
no apparatus or tools needed to make or apply; in four or six weeks’ 
good union has been obtained in many cases with this apparatus alone. 
Tomes’s (metal cap to teeth), Gunning'’s (double Tomes’s) and Hayward’s 
splints are obsolete because difficult to cleanse mouth with them. 

If much Loss of Bone.—Keep parts in normal position with teeth in 
correct occlusion by bar, later by dental plate, otherwise cicatricial 
contraction and deformity of face will result. If there is already defor- 
mity, use a ‘jack screw’’ to separate fragments of jaw and improve 
dental occlusion. ; 

Threatened Ankylosis.—Where joint is involved, exercise and move- 
ment to make new joiut ; if this fails operation to make new joint. 

Plastic Operations.—To lips, palate, only when sepsis has subsided. 

Restoration of lost parts by—(q) artificial dentures ; (b) moustache 
and beard with glasses hide much; (c) artificial nose and moustache 
attached where necessary. 


Diet. 


Slops (feeding cup with tube and spoon), minced chicken, minced 
vegetables, porridge, broth, tea, cotfee, cocoa, milk, jelly, custard, 
bananas, rice, arrowroot, eggs and milk (beaten up), lemon squash, 
chocolate, cigars and cigarettes. On this diet jaw cases flourish and put 
on flesh although muzzled. 
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Colonel Tunsy: Captain Campion has not said much about wiring of 
fragments. When I was ordered out here I was going to France to see 
the work done there. The one thing they decried was attempts to plate 
or wire the live fragments of fractured jaws, which gave rise to.many 
troubles. 

Captain Campion: We have not done any plating or wiring of jaw 
fragments here, but in those cases which I have seen in which this 
operation has been performed, necrosis and sepsis have been aggravated 
by the operation. 

Papers were also read by Captain Heath, Lieutenant Cross and Captain 
Boulton. 
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Clinical and other Wotes. 


OBLITERATIVE ENDOANEURYSMORRHAPHY. 


By Captain J. L. RITCHIE. 
Royal Army Medical Corps. 


Bueter H., 1/6 East Surrey Regiment, aged 19, was proceeding, 
with a comrade, iro Kalabagh to Murree with regimental bagvage, on 
October 11, 1915. They met two natives, who, on passing them, ex- 
posed rifles and fired at them, wounding Bugler H., and killing his 
comrade. 

On admission to hospital the patient was suffering severely from 
shock, caused by a bullet wound from the base of the neck behind to the 
chin in front, and a large effusion of blood from the base of the skull 
above to the nipple line on the right side. 

I saw the patient first on November 2. The effusion had gone down 
except for a large, walnut-sized, pulsating swelling opposite the cricoid 
cartilage, obviously a right common carotid traumatic aneurysm. Loss 
of sensation of the right lower lip and some pain and paresis of the right 
arm had disappeared. I left the patient another fortnight to see if the 
aneurysm showed signs of cure by palliative means, but, as it did not, 
I operated. A vertical incision was made—eventually extending from 
just above the clavicle to within an inch of the mandible—in the line of 
the right carotid artery. I severed the omohyoid and found the tissues 
matted together. The artery was readily exposed below, but only after 
a great deal of trouble above, the difficulty being due to the matting of 
the tissues here and because the normal relations were upset, the artery 
leaving the upper part of the sac at an angle of very nearly 45° upwards 
and backwards. The vein was separated all along the outer side, being 
very adherent above. Makin’s small intestinal clamps, with rubber 
tubing protecting the blades, were applied, and I also placed untied catgut 
ligatures in case of need. The sac was opened and clot removed, leaving 
a typical text-book picture exposed of the opened sac with a small 
endothelial-lined groove, about a quarter the original canal in this case. 
I decided reconstruction was not possible and proceeded to obliterate. 
I used No. 1 catgut, soaked overnight in sterile vaseline, and an ordinary 
small intestinal needle—a spring-eyed needle not being procurable—and 
put in a continuous suture. On testing by loosening the lower clamp, 
a little blood escaped, so I introduced another layer of catgut sutures, 
going a little deeper—in some trepidation as to the inclusion of the vagus 
—and this proved entirely blood-tight. The sac was then obliterated 
ordinarily, and the wound closed, except tbat the untied catzut Mestures 
were still left in situ. 
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The patient vomited a good deal for thirty-six hours, due, I think, to 
nearly three hours of chloroform, but there were no other complications. 
The untied ligatures were removed on the third day. There is now 
(March 1, 1916) no swelling or other sign of recurrence, no disability, and 
the scar is not too noticeable. 

As to the relative merits of ligature and aneurysmorrhaphy, in this 
case ligature would have been satisfactory, except for the lump left, but 
reconstruction might have been possible, and of course this could not be 
decided till the sac was opened. 

Tn an artery with branches, recurrence of the aneurysm can only be 
certainly avoided by closing those opening into the sac from inside, 
assuming reconstruction of the canal cannot be done. The greatest 
difficulty experienced in this operation was finding the artery above the 
sac, cutting amongst important structures, in a fairly limited space, in 
much-matted tissues and with the anesthetist close by. I should think 
the operation would not be difficult in many other sites. I was surprised 
at the ease of control of the blood-current with Makin's clamps. 


‘STEAM BATH FOR USE IN A STATIONARY HOSPITAL. 


By Lievtenant-Coronet J. W. H. HOUGHTON. 
Royal Army Medical Corps. 


Tue idea of utilizing steam for washing purposes at a stationary 
hospital was almost forced on us owing to the local difficulties in obtain- 
ing satisfactory ablution accommodation for personnel and patients. The 
difficulties presenting were :— 

(1) Lack of means for the disposal of waste water. ° 

(2) The absence of a piped water supply. 

Both these difficulties are met by the steam vapour bath now in use. 

(1) With a vapour bath the amount of waste water requiring disposal 

“ig so small as to be negligible. 

(2) The amount of water required to generate the steam does not 
amount to more than a few pints. 

The construction of the bath arrangement is simple and inexpensive. 

The steam is provided by a Manlove, Alliott & Co.’s steam disinfector, 
and the bath chamber is formed of tarpaulins stretched over lengths of 
wooden scantling. 

A rubber tube leads the steam from the exhaust pipe of the dis- 
infector into the bath chamber; there the steam is distributed through 
a perforated zinc pipe which runs along the floor of the bathroom. 

With a fifteen-pound head of steam in the disinfector, the 
temperature- in the chamber is raised to 100° F. in five minutes. 
The bathers undress and enter the chamber. Steam is turned on, and 
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at 80° F. they begin to sweat. At 90° F. they perspire sufficiently 
to raise a good lather on their bodies with the soap provided. 
The temperature is uot raised above 100° F. as a minute or two in 
that moist heat causes profuse sweating from all the pores and the 
jndividual is thoroughly cleansed. Still covered with a soapy lather, 
the bather emerges and a bucket of cold water is thrown over him. 
This produces a pleasant reaction and prevents further loss of body heat. 
He dries himself and redresses. 

The time occupied by each individual in undressing, bathing and 
redressing is fifteen minutes. 

The chamber in use here accommodates fifteen men, so that sixty 
men per hour can be easily passed through. This has sufficed all our 
local needs, but a Manlove, Alliott « Co.'s disinfector can provide steam 
for a chamber twice as large with a slight prolongation of the time 
required to raise the temperature to 100° F. 

Apart from the cleansing of healthy men, cases of myalgia and skin 
dieorders have received much benefit from the frequent use of this vapour 
bath. The men and officers like it, and its popularity has extended to 
the nursing sisters here. A thousand persons have passed through the 
bath up to date. 

There has been no accident, such as fainting, etc. 

The times of bathing and disinfection of clothing, are synchronized as 
much as possible to economize fuel; both proceedings are carried on at 
the same time with the same disinfector. 

A bucket of cold water is kept in the steam chamber for the use of 
those who get soap-suds into their eyes. A thermometer is kept in the 
. bath and read at minute intervals, and the following orders have been 
issued for the bath attendant :— 

(1) The bath attendant will always be present whilst the bath is in 
use. 

(2) The bath will not be used except by two or more persons at the 
same time. 

(3) The temperature in the bath must not exceed 100° F. - 37°C. 

(4) Time for each bather will not exceed five minutes. 

(5) A masseur will attend when necessary. 

(6) The bath attendant will obtain from ward-masters the number of 
patients detailed for a bath, and arrange for their arrival at suitable 
times. 

(1) The bath attendant will be responsible for the custody of all 
property in the bath-room, also for :— 

(a) The cleanliness of the bath-room. 

(b) The ventilation of the hot chamber. 

(c) The turning on and off of the steam. 

(8) If any bather should feel faint he will immediately be removed 
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_ from the bath, laid flat on the floor and douched with cold water, the 
orderly officer being sent for. 

The bath chamber is formed by screening off with tarpaulins a corner 
of a drying room, fifteen feet long by eight feet wide and six feet high. 

The walls and roof of the chamber are formed by a double layer of 
tarpaulins stretched tightly over four inches by two inches quartering. 
This double layer of tarpaulin encloses an air spate which greatly helps 
in the conservancy of heat. 

A small entrance door is closed by a flap of tarpaulin on the inside 
and a sheet on the outside. This arrangement retains the steam. The 
exit is formed by a flap of tarpaulin which opens directly on to the 
douche grating. 

The chamber accommodates fifteen men at a time. Dressing accom- 
modation is provided in'the unused portion of the drying room. 

Steam is led in a rubber tube from the exhaust pipe of the Manlove, 
Alliott disinfector and distributed through a perforated zinc pipe along the 
floor of the steam chamber. A removable wooden grating covers the floor, 
and a window in the outer wall provides light and ventilation. 


HYPERTHYROIDISM FOLLOWING SCARLET FEVER. 


By Lieutenant W. E. COOKE. 
Royal Army Medical Corps. 


Most text-books on medicine and pathology mention ‘ infection” as 
an etiological factor in Graves's disease, and a history of an acute infec- 
tion having occurred some tiine previous to the onset of the symptoms is 
not very uncommon in cases of hyperthyroidism. No instance, however, 
so far as can be ascertained, of hyperthyroidism occurring during the 
course of an acute specific fever has been recorded. 

To what extent the clinical picture of the febrile state depends upon 
the alteration in internal secretions, which may legitimately be supposed 
to occur in common with the alterations in the external secretions, does 
not concern us for the moment, inasmuch as the recovery of function 
of the ductless glands is almost invariably complete as soon as the 
“convalescence ” stage is reached. 

The point is mentioned here because the hyperthyroidism in the six 
cases to be recorded may be due either to the persisting and increased 
alteration in function caused by the primary infection of scarlet fever 
or to an added infection occurring during convalescence. In either case 
there is practical importance in the recognition of this complication. 

For some time it has been recognized that the most successful method 
of treatment in severe cases of infectious disease—e.g., measles and 
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scarlet fever—or any large number of cases of sepsis caused by the same 
organism or group of organisms, is by the intravenous injection of serum 
taken from patients recovered from the respective diseases. 

The results published by Koch of the treatment of scarlet fever by 
this method are so striking that the general adoption of the procedure is 
only a matter of a short time. Any contra-indication to the collection of 
immune serum should therefore be placed on record. 

Blood.—The blood condition on December 20—that is, at a period 
of between two and four and a half months after the onset of symptoms 
of hyperthyroidism was :— 

Case 1.—Total leucocytes, 8,225 per cubic millimetre. 


Differential leucocyte count :— 


Polymorphonuclears Lymphocytes Large mononuclears Eosinophiles Mast cells | 
57 percent .. 2Opercent .. I17 percent .. 3percent .. 3 percent 


Polynuclear count :— 


1 a MI Iv v 
18percent .. 43 percent .. 32percent .. Tpercent .. _ 
Case 2.—Total leucocytes, 10,920 per cubic millimetre. 
Differential leucocyte count :— 
Polymorphonuclears. Lymphocytes Large mononuclears ——- Kosinophiles Mast cells 
48 percent .. 45percent .. 6 percent .. Lpercent .. _ 
Polynuclear count :— 
I u I Iv v 
19 percent .. 41percent .. 37 percent .. Spercent .. _ 
Case 3.—Total leucocytes, 9,048 per cubic millimetre. 
Differential leucocyte count :— 
Polymorphonuclears Lymphocytes Large mononuclears —- Kosinophiles Mast cells 


57 percent .. 30percent .. lOpercent .. 2percent .. 1 percent 


Polynuclear count :— 
tl " mm Iv v 
2Opercent .. 46percent .. 27 percent .. Gpercent .. 1 percent 
Case 4.—Total leucocytes, 10,608 per cubic millimetre. 
Differential leucocyte count :— 


Polymorphonuclears Lymphocytes Large’mononuclears Eosinophiles Mast cells 
59 percent .. 26percent .. Illpercent .. 3percent .. 1 percent: 


Polynuclear count :— 


1 I WI Iv Vv 
42 percent .. 39 percent .. l7percent .. 2percent .. — 


Case 5.—Total leucocytes, 8,736 per cubic millimetre. 
Differential leucocyte count :— 


Polymorphonuclears Lymphocytes Large mononuclears Eosinophiles Mast colle 
59 percent .. 25percent .. Illipercent .. 3percent .. 2 percent 
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Polynuclear count :— 
I W We Iv v 
Wpercent .. 46percent .. 29 percent .. 2 percent - 


Case 6.—Total leucocytes, 10,296 per cubic millimetre. 
Differential leucocyte count :— 


Polymorphonuclears. Lymphocytes Large mononuclears Kosinophiles Mant cells 
Slpeccent .. 37 percent .. l0percent .. Ipercent .. 1 percent 
Polynuclear count :— 
I " ur hy v 
Wpercent .. 40percent .. 36percent .. G6percent .. - 


Unfortunately, circumstances prevented a blood-culture being done in 
any of the cases. 

The points of interest in the above cases are :— 

(1) All are males and all had typical attacks of mild scarlet fever. 

(2) The cases occurred within a period of four months of the first case. 

(3) They were all in the same ward. 

The blood condition suggests a microbic infection, and the distribution 
of the cases suggests an infectious or contagious disease. 

(5) The appearance of hyperthyroidism after scarlet fever would be 
a contra-indication to the collection of immune serum for the treatment 
of other cases. 


A METHOD OF TREATING THE SLIGHTER CASES OF 
: TRENCH FEET AND ALLIED AFFECTIONS. 
By Captain V. E. NEGUS. 
Royal Army Medical Corps. 


Eiguty cases of affections of the feet resulting from exposure to 
damp and‘cold form the subject of this paper. 

The cases were not all diagnosed as trench feet, only 27 heing 
sent under that heading, 50 of the remainder being classitied as 
“myalgia of the feet” and 3 as ‘inflammation of connective tissue of 
feet,” but there was no sharp dividing line between any of them, the 
diagnoses depending merely on the degree to which the complaint had 
advanced. 

All of the men had come out of wet trenches, and were under treat- 
ment on the day following evacuation from their units ; this was naturally 
& great advantage in any observations made, and had a very obvious 
effect on the efficacy of treatment. Although it has no direct bearing on 
the subject of treatment, it may be noted that the stay in trenches was 
longer than the average period. Sixty-five wore long trench waders, and 
ef the remainder thirteen had worn puttees. All, with three exceptions, 
had applied anti-frostbite grease to their fect and had put on dry socks 
ae frequently as possible, and forty-one had carried out these measures 
daily, showing that complete prevention is not possible as long as men are 
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in wet trenches. Twenty-three had a combination of pain, swelling, heat 
and redness, many to a marked degree, and forty-four had similar signs 
with the exception of redness; none showed blistering. Fifty-four 
had swelling; in forty-seven the feet were hot, and in twenty-nine 
there was discoloration, so that there was no doubt as to the genuine- 
ness of the cases; they were, on the whole, as severe as a large number 
seen at Boulogne last winter, almost all of whom were sent home, and 
apparently were inefficient for a considerable length of time. 

In no case was there hyperiesthesia; in forty there was anesthesia, 
varying from that of “cotton wool of the sole” in the majority of 
cases to complete anesthesia to pin-prick of the whole foot and ankle. 
Heat and cold sensation was lost more often than pin-prick, and less 
often than ‘cotton wool,” and the three returned in the same order; in 
practically every case sensation was normal on discharge. 

The duration under treatment was seven days on the average, twenty- 
seven being kept for eight days and over, and fifty-one for seven days and 
under. The limit fixed was ten days, and only two exceeded this, one 
returning to duty after eleven and one after fourteen days. 

Of the eighty cases, seventy-eight went back to duty; one was 
evacuated with a septic abrasion of the foot and one because of blackness 
of the toes. 

After using various methods a routine treatment was established, and 
sixty-four cases were treated in this way. If there was marked swelling, 
the foot was elevated as high as possible, with loose wool on it, and 
gentle massage with boric powder was commenced at once. In cases 
of marked pain, an ointment was applied made up of one drachm each 
of chloral hydrate and camphor and boracic ointment to the ounce. 
As soon as diminution of tenderness allowed of it, deep massage with 
boric powder was started for about fifteen minutes twice a day, followed 
on each occasion by exercises against weight. 

On one foot circular movement of the foot against a weight of three 
pounds was employed, the weight being a sandbag attached to the foot 
by a padded band and a cord passing over a metal bar. The other foot 
was immobilized by sandbags and a small loop attached a weight to each 
toe; these weights were 14 lb., } lb, 4 lb., } lb., and three ounces 
respectively. The foot and toes were exercised in turn for about twenty 
minutes in all. 

In the evening ‘‘capsolin" was massaged into each foot, a rubber glove 
being worn in doing so, as the preparation is a strong counter-irritant ; 
it is prepared by Parke, Davis and Co. It is necessary to dilute it with 
vaseline to strengths of 1 in 4, 1 in 3, and 1 in 2, and these dilutions were 
used on successive days until, on the fourth day, toleration was eatablished 
and the pure ointment could be used. 

It was found that by first cleaning the foot with a soap made up of 
one pound of yellow or soft soap, one pint of terebinth liniment, and one 
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pint of hot water the capsolin is absorbed better and works moro 
effectively. 

Serjeant W. Nelson, R.A.M.C., took notes of all the cases, and 
assisted in the treatment with great care and ability. 


SURGICAL SCRAPS FROM A MILITARY HOSPITAL. 


By C. HAMILTON WHITEFORD, M.R.C.S., L.B.C.P. 
* Specialist in Surgery, The Military Hospital, Devonport. 


Suppurating Hematomata.—Among the wounded these are common, 
and if not thoroughly evacuated are prone to develop severe secondary 
hemorrhage. After removal of the stinking clot, a most useful packing 
ig gauze wrung out of a mixture of tincture of iodine one part and 
methylated spirit four parts. When the gauze, which does not adhere 
unduly, is removed forty-eight hours later, the walls of the cavity present 
a pickled appearance, do not ooze, and are free from odour other than 
that of the spirit. Healing by granulation follows. 

Inguinal Hernia: Recurrence on Opposite Side.—Three cases came 
for operation on a recently developed inguinal hernia, in which @ radical 
cure had been performed on the opposite side some months or years 
previously. These cases support the contention of those surgeons who 
consider that in inguinal hernia there is often an empty sac on the 
opposite side. 

Direct Sliding Hernia.—There was a left inguinal hernia the size of a 
golf-ball. The hernia was found to be a direct one. The posterior wall 
of the sac consisted of sigmoid flexure. The opening in the sac was 
sutured, the sac and bowel were freed and reduced en masse. 

Radical Cure : Iesults.—There have been a few recurrences, or rather 
yieldings of the scar. Surgically it is to be regretted that the exigencies 
of the service prevent the prolonged period of rest essential for the 
consolidation of the scar. In the absence of prolonged rest, it is not 
surprising that a recent scar, when subjected to severe strain, should 
occasionally stretch. 

Abdomen: Phantom Tumour.—A very muscular man, while on active 
service, developed in the epigastrium a tense tympanitic swelling, which 
tose above the level of the costal margins. There were no symptoms, 
and purgatives failed to reduce the swelling. A phantom tumour was 
diagnosed. An anesthetic was administered, and the tumour completely 
disappeared and reformed, though somewhat smaller, as the anesthesia 
passed off. 

Buttocks : Adhesion to each Other.—This patient, at the age of 3 years, 
was scalded on the buttocks. Commencing 4 inch above the anus was 
& bridge of dense scar tissue connecting the buttocks for 24 inches, 
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A probe passed beneath the bridge. Skin flaps were dissected from the 
upper and lower surface of the bridge, on the lines of the text-book 
operation for webbed fingers. The scar tissue, measuring 2 by 1} inches, 
was excised, and the flaps sutured in position. Portions of the flaps, 
which were chiefly scar tissue, necrosed, but the ultimate result was 
practically a restoration of the normal condition. 

Shrapnel Wound of Buttocks, with Pelvic Abscess and Rectal 
Fistula.—The adjoining portions of both buttocks had been blown away, 
leaving a raw area in size six by fiveinches. A portion of the left side 
of the sacrum was missing. In the left side of the pelvis was an abscess 
of about eight ounces, which was overflowing through a narrow sinus 
which opened into the raw surface area. In the back wall of the rectum, 
three inches above the anus, was an opening 3 inch in diameter. The 
buttock wound was constantly flooded with faces. 

First operation: The opening into the pelvis was dilated and the 
abscess drained by a large tube. 

During the interval between the first and second operations, the hole 
into the rectum was temporarily closed by the following contrivance, 
which added greatly to the comfort of the patient. A piece of stout 
rubber, the size and shape of half a crown, was threaded at its centre 
with two strands of stout silk. This disc was rolled up and pushed 
into the rectum vidi the hole. The two strings were passed through 
4 inch of small rubber tubing, drawn tight and tied over another piece of 
tubing. The disc, thus applied to the inner opening of the fistula, almost 
completely prevented escape of fwces. 

Second operation: The opening into the rectum was closed by sutures 
in the long axis of the bowel. In three days the fecal leak was as bad 
as ever. 

Third operation : The rectum was dissected free from the mass of scar 
tissue in which it was embedded, and the opening sutured, transversely 
to the long axis of the bowel, suture in the long axis being found 
impracticable. No further leak occurred. 

At the time of writing, two months after the last operation, the patient 
is walking about. The pelvic sinus has closed. Defscation is normal. 
The raw area in the buttocks has nearly cicatrized, and the patient can 
sit with comfort. The chief operative difficulty was to dissect free, without 
buttonholing it, the rectum buried in scar tissue. At two of the opera- 
tions, a large artery inside the pelvis, probably the internal pudic, was 
wounded and bled freely. The patient rendered the greatest assistance, 
and his stoicism was remarkable. Even when lying on his belly for 
many weeks at a stretch he never complained, and invariably managed 
to raise a smile. He deserved his recovery. 

Forearm: Bone-graft on Ulna.—Two inches of the middle of the shaft 
of the left ulna had been blown away in a gunshot injury. The forearm 
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was flail. Three operations had already been performed, and the region 
was a mass of scar tissue. 

A graft, four inches by 4 inch, was cut from the internal surface 
of the right tibia and used to bridge the gap in the ulna. The 
scarred skin which lay over the graft gave way, and the graft had 
ultimately to be removed, leaving the patient in status quo ante. The 
large amount of scar tissue spoiled what appeared to have, mechanically, 
avery fair prospect of success. Bone-grafting in the presence of scar 
tissue differs totally from grafting made into normal tissues, and in cases 
with much scarring is likely to have only a limited applicability. 

Leq: Severe Shrapnel Injuries of Leg and Foot in which the Limb 
and its Function were Preserved by Conservative Treatment.—On 
admission the patient, aged 25, had many foul wounds of the right foot 
and leg. Three toes had compound fractures. The ankle-joint was open. 
The tibia and fibula were fractured at the centre of their shafts. On the 
ealf was a pressure ulcer, five by four inches in area. The redeeming 
features were that the circulation was good and there was no serious 
nerve injury. 

The patient had entirely lost his nerve—even being moved to the 
X-xay room produced an attack of weeping. The leg was suspended in 
a modified Salter cradle, with loops of bandage, one or two loops being 
removed at a time, thus allowing the limb to be dressed in sections. 
At different times seven shrapnel bullets with fragments of metal were 
removed from the leg and foot. At first it was a common occurrence for 
the dressing to last over an hour. The treatment lasted seven months. 
The patient can now easily walk five miles, aud says his leg is almost as 
useful as before the injury. 

This good recovery was due to the skill and time devoted to the case 
by the sisters (Misses Thomson and Lowe). In young healthy adults, 
conservative surgery is frequently possible for injuries which, in older or 
debilitated patients, would demand prompt amputation. 


A METHOD OF UTILIZING HORSE LITTER. 


By Captain R. H. MAKGILL. 
Royal Army Medical Corps. 


Taz use of stable litter as a means of forming temporary roads in 
sand or other loose dry soils is probably familiar to many, yet it may 
Interest those of your readers who have before them the problem of the 
effective disposal of manure if I give a brief account of a method adopted 
with success at Sidi Bishr Camp in Alexandria, whereby this substance 
Was utilized in a manner to which no objection could be taken en 
Sanitary grounds. 
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In several of the military camps round Alexandria the deep loose 
rand makes a difliculty in regard to the cleansing of the horse lines. 
The manure is so mixed with sand as to make it difficult to burn, and a 
conservancy service is hampered by the cart-wheels so sinking into the 
sand that it is practically impossible to bring wheeled conveyances to 
the manure pits. To get over this difficulty at Zaharia Camp during 
August and September, 1915, rough roads were constructed by digging 
tracks of the required width to a depth of about twelve inches, and filling 
these with about nine inches of manure, to which a covering of three 
inches of loose sand was added. The manure foundation soon packed 
and made it possible to bring light carts to the horse lines. There was 
this defect, however, that gradually the dried surface of the manure 
worked up through the sand covering, and formed an objectionable dust, 
Furthermore, the surface was too heavy for motor traffic. 

On returning to Zaharia two months later I found the manure roads 
still in a serviceable condition, and on scraping away the loose sand a 
well-packed, firm smooth surface was revealed. It was obvious that, 
given a surface covering of a nature more binding and resistant than 
logse sand, a satisfactory and durable light road would result. I laid the 
matter before Mr. A. Armstrong, C.E., Chief Drainage Engineer to the 
Municipality of Alexandria, who is also attached to the local Royal 
Engineers staff. His wide local knowledge and quick grasp of the 
possibilities of such a road enabled him to select at once the material 
necessary for such a covering. This he found in a clay sand peculiar to 
parts of the Egyptian Delta, and locally known as ‘‘tinah.” This sand 
has the property of packing when rolled or rammed while wet into a 
cement-like mass, and is therefore greatly valued for paths and tennis 
lawns. 

At this time the military authorities had decided upon the extension 
of Sidi Bishr Camp, their chief difficulty being the heavy sand, which 
made traction throughout the camp area well-vigh impossible, while the 
cost of constructing macadamized roads throughout so large a camp was 
prohibitive. Fortunately Mr. Armstrong was able to demonstrate the 
existence of abundant ‘ tinah ”’ sand deposits throughout the camp area, 
and as there were present also large accumulations of horse manure—a 
result of the many months during which Sidi Bishr had been used as a 
horse transport camp—all the materials necessary for the proposed road 
were to hand. With the consent of the Commandant, Colonel Foster, and 
the approval of Major Longfield, C.R.E., Alexandria District, by way of 
experiment a short length of manure road with a crown of rammed 
“tinah"’ was laid in one part of the camp about December 17. This 
experiment proved.successful beyond expectation, and the Chief Royal 
Engineer immediately authorized a much wider use of the method. 
The work was carried out chiefly by native labour under the supervision 
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of Mr. Armstrong, and by the end of March about ten miles of road had 
heen laid. 

The best results were obtained where the manure used was not too 
much mixed with sand, but even where a high percentage was present, 
the result was satisfactory provided a fair amount of vegetable fibre 
remained in the manure. Old dried manure acted as well us did fresh 
material. 

The tracks were excavated to a depth of about fourteen inches and 
tilled with ten inches of manure, which should be rolled, if possible, before 
the covering is added. The ‘‘tinah” sand was spread dry, then watered 
and rolled or rammed before it dried again. Jf the surface were watered 
several times a day, traffic greatly aided the packing of the sand, and 
could be permitted at once when the preliminary rolling was finished. 
At first, by way of binding, reeds were laid on the surface of the manure, 
but this was found unnecessary besides making the crown too springy, 
with a resulting tendency to crack. 

Where the sand was of the best quality a wonderfully durable surface 
resulted, especially if it were regularly watered and rolled. ‘The main 
road through the camp had to stand very heavy traflic, but even in the 
wettest weather heavy motor lorries were able to pass up and down 
freely. For lighter motors an excellent surface was afforded, while the 
marked elasticity of the road made riding and walking very pleasant. 
The difference between marching over a rigid macadam road and on these 
manure roads is so marked that the question arises whether more 
elasticity in all forms of roadways should not be secured. 

No sanitary objection can be raised to the manure foundation, since 
the covering of packed sand precludes any possibility of fly breeding or 
dust formation. 

It is, however, necessary to pay due attention to the upkeep of the 
road, watering and rolling it frequently and renewing the ‘tinah ” sund 
covering wherever it shows a tendency to wear thin. 

The cost of upkeep may be advanced as an objection, but it is counter- 
balanced by the extremely low cost of construction—practically the only 
cost being traction and labour, the latter being negligible where military 
fatigue parties can be secured. In the absence of a suflicient supply of 
horse nanure, doubtless substitutes could be found, all that is necessary 
heing a cheap fibrous material which will pack into a resilient mass. 
Dried peat moss probably would serve admirably. These experiments 
Were carried out in a dry climate, and although there was a fair rainfall 
im Alexandria during December and January, it may be questioued 
whether the same success would have followed the use of the method 
Under conditions preventing the rapid drying of the surface. Certainly 
during some of the heavier and more lasting rains the crown puddled up 
toadepth of two to three inches, and in places exposed the underlying 
manure. Probably in wet climates it would be advisable to use a crown 
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of gravel or light-road metal. At one part of the road in Sidi Bishr 
Camp a binding of fine limestone was added, and when this was rolled an 
excellent surface resulted. It is doubtful whether the system could be. 
applied to other than a sandy or gravel subsoil. Heavy clay would 
probably keep the manure so wet that rapid fermentation would be set 
up, resulting in an early disintegration of the foundation. In such soils 
& manure road could have only a brief period of usefulness. 

In certain of the Colonies roads in heavy soils are laid on a foundation 
of ‘‘fascines’’ made from brushwood. This is practically the same 
principle as the manure road, and with suitable brushwood the result is 
wonderfully good. 

The manure road is so cheap that it is worthy of trial under any 
conditions. To find a use for a troublesome waste product is always 
satisfactory. & 


——— 
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CEREBROSPINAL Fever. By Michael Foster, M.A., M.D., and J. F. 
Gaskell, M.A., M.D., Captains, Royal Army Medical Corps 
(Territorial Force). Cambridge University Press. 1916. Pp. x and 
222. Price 12s. 6d. 


When cerebrospinal fever threatened to become epidemic among 
troops in the early part of 1915, the commands were divided into districts 
and arrangements were made for each district to have its own laboratory 
and bacteriologist for dealing with cases of this disease. A considerable 
portion of the Eastern area was served by the special laboratory equipped 
by the Medical Research Committee, with Captain John Gaskell in 
charge and housed in the First Eastern General Hospital at Cambridge. 
To this hospital also came cases from that district to be dealt with in 
a special ward under the care of Captain Michael Foster. 

The fruit of the special experience of both these officers has been 
combined in the present work issued by the Cambridge University Press. 
After a preliminary chapter on the history of outbreaks of cerebrospinal 
fever, the disease is dealt with in its clinical, pathological, bacteriological, 
and epidemiological aspects. The symptoms and signs yielded by the 
various clinical types of cerebrospinal fever coming under the authors’ 
notice are most carefully described and classified, and their relative and 
individual diagnostic values presented. The chapters on symptoms and 
diagnosis should be read by all of those who have to deal with cases 
of this disease, for they are throughout a considered record of actual 
experience. It is noteworthy that out of thirty-nine cases of cerebrospinal 
fever observed by the authors, the sphincters were affected at one time 
or another in no less than twenty-six, retention of urine occurring at 
quite an early stage in a considerable number of the cases. The con- 
stancy and the early appearance of Kernig’s sign is noted, and it is pointed 
out that though stiffness of the hamstring muscles may prevent complete 
extension of the leg on the thigh in influenza and other febrile conditions, 
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the rigidity in those cases is of minor degree and readily to be dis- 
tinguished from the true Kernig’s sign. Rigidity of the neck, which 
is also of great diagnostic importance, varies considerably in degree and 
in the date of its appearance, but sooner or later this symptom appears, 
giving rise to head retraction. In fulminating cases, however, retraction 
may be absent. The authors lay stress on the absence of nasopharyngeal 
catarrh, both in the cases and in the carriers seen by them. The various 
forms of rash that may be observed in the course of the disease are very 
adequately dealt with, and are well portrayed by some clear and graphic 
plates in colour. The authors’ advocacy of general anesthesia for lumbar 
puncture is to be commended, for, as they point out, when the puncture 
has to be repeated day after day it imposes an entirely unnecessary strain 
on the fortitude of the patient without the anzsthetic, whereas with it 
the patient is frequently willing for the operation, and, indeed, when 
suffering may be eager for it. The chapter on treatment is both sug- 
gestive and useful. The enthusiasm of the authors for drainage of the 
subarachnoid space by lumbar puncture is all to the good. We must 
confess, however, to disagreement with their somewhat gloomy view as 
to the value of specific serum administered intrathecally. If the serum 
given in this way is specific—i.e., contains antibody for the meningococcus 
at work in the particular case—the usual effect, in our experience, is to 
promote materially the patient’s recovery. Nor do we agree as to the 
dangers of intrathecal administration of serum, which the authors seem 
inclined to over-estimate. The cerebrospinal fluid is weak in antibody— 
hence the indication not only to drain off the contaminated fluid con- 
taining meningococci and their free endotoxin, but also to supply 
homologous antiserum in its place. 

In addition to the valuable account of cerebrospinal fever in its 
clinical aspects, this book contains a first-rate description of the patho- 
logical anatomy of the disease, illustrated by a series of excellent plates. 
The intricacies of the subarachnoid space are clearly and thoroughly 
explained, and emphasis is laid upon the significant communication 
between the portion of it over the orbital plate and the lymphatics of the 
Mucous membrane lining the superior portion of the nasal cavity and 
the posterior wall of the nasopharynx. As this mucous membrane is 
the admitted haunt of the meningococcus, the authors consider it to be 
far more likely that this micro-organism gains the subarachnoid space 
through the olfactory lymphatics than through the general blood-stream. 
The pathology of hydrocephalus is also dealt with in the light of the 
authors’ clinical experience and careful post-mortem observations. The 
morbid histology of the central nervous system, the cytological features 
of the exudate, and the characters of the cerebrospinal fluid are also 
described in detail. We have only one suggestion to make here—viz., that 
the actual amount of albumen in the lumbar puncture fluid, as measured 
by an albuminometer such as Aufrecht’s, might be added in future editions. 

articularly worthy of note are two original observations—viz., that 
€osinophile cells may be present in the exudate, and, further, that the 
main location of meningococci is in the endothelial lining of the peri- 
vascular spaces around the central vessels where they pass through the 
subarachnoid space. 

The view taken by the authors of this book in the light of the know- 
ledge available to them of last year's outbreak is that cerebrospinal fever 
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being endemic in this country in the form of post-basic meningitis— 
a disease chiefly affecting infants under 2—became epidemic among 
troops in the winter of 1914-15, owing to a combination of circum- 
stances, climatic and other, favourable to its spread. Whether this view 
of the origin of the epidemic is correct or not can only be determined when 
full epidemiological details of the outbreak are published. In a thoughtful 
chapter they insist on the influence not only of overcrowding, but also of 
a shifting population and of rapid variations of temperature rather than 
of mere humidity for favouring the spread of this disease by droplet 
inhalation. We note also the mention of kissing, but apart altogether 
from the antimeningococcal action of the bacteria normally present in 
saliva, we have still to learn that British soldiers are in the habit of 
saluting each other in that fashion. The authors prefer a plain bent wire 
swab to the covered West's swab, but many of their objections to the latter 
are obviated by making the patient hold the spatula on his own tongue, 
and phonate as directed in the memorandum which was issued to the 
medical officers in charge of troops. Their remarks on carriers are 
particularly sound; they point out that since Gram-negative cocci may 
be found in the posterior pharynx of thirty to forty per cent of persons in 
any particular series, the matter of carrier detection depends chiefly on 
the methods used for the differentiation of such cocci. The more com- 
pletely and vigorously every possible test is made use of, the smaller the 
percentage of carriers becomes. When rigorous tests have been used 
the percentage is seldom higher than three to five per cent. 

The book ends with a description of the characters of the meningococcus 
and of some of the most common Gram-negative cocci of the upper 
respiratory passages from which it has to be distinguished. The same 
care marks this part of the book as is evident in the preceding chapters 
and a special account is given of the researches made in the Cambridge 
laboratory: on the differential value of certain sugars and on enzyme 
production by the meningococcus and M. catarrhalis respectively. 
The practical advantages of Vedder's starch agar are also drawn 
attention to. We may, perhaps, be pardoned for noticing a minor point 
and remarking that the value of sugars for differentiating both the 
meningococcus and M. catarrhalis from other Gram-negative cocci was 
pointed out first neither by von Lingelsheim nor by Dunham, whose 
papers on this matter appeared in 1906, but in a paper published by the 
British Medica Journal for August-26, 1905, For the rest, the report of 
the Committee who reported to the Medical Research Committee on the 
general work of the laboratories working for the War Office during 
the period more particularly covered by this book was not available when 
the authors went to press, but no doubt future additions will contain 
references to some of the observations there noticed, particularly those of 
Shearer and Colebrook. 

We congratulate the authors and the Cambridge University Press 
alike upon this book, which is of very great value both from the- practical 
and also from the scientific standpoint. As a contribution to medicine, it 
reflects high credit both on the University from which it emanated and 
also on the military authorities who gave the authors the opportunity and 
facilities for making the observations which they have combined to 
record so happily in this able and useful work. 
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Serarcan Nursina anp TgecHnigur. London: Bailliére, Tindall & Cox. 
Second Edition. 1916. Pp. xvi and 229. Price 3s. 6d. 


5 3 second edition of ‘ Surgical Nursing and Technique,” by Mr. Charles 

»Prvhilde, Senior Surgeon to the Royal Portsmouth Hospital, has recently 

fi, Sred and should receive a warm welcome from members of the 
Ying profession, for whose benefit it is mainly written ; further, on 
CCOunt of .the-amount of useful information it contains, we can cordially 
recommend it to those medical men who are engaged in hospital work. 
It seems to us to fill a distinct want at the present time, when so many 
doctors and nurses are employed in the treatment of the wounded and are 
anxious to make themselves acquainted with the latest details in surgical 
nursing. The book is very carefully written and the duties of the ward 
sister before and after the operation, and of the theatre sister during the 
operation, are clearly set forth and the author has gone into details most 
thoroughly. Chapters are devoted to the selection of instruments and to 
operations in surgical homes and private houses. 

Mr. Childe makes a point of giving the reasons for the various methods 
advised, and as a foundation clearly expounds the principles on which 
aseptic surgery rest, his idea being that intelligence and reasoning, and 
hot reliance on @ retentive memory, should be the guiding factors. The 
volume contains some excellent plates and concludes with some remarks 
on nursing in military hospitals. 


Tae CaRE oF TRE TrETH. By Arthur T. Pitts, M.R.C.S., L.R.C.P., 
L.D.S. London: Methuen and Co., Ltd. 1916. Pp. ix and 10k, 
Price 1s. net. 


This book should prove an interesting and valuable little treatise on 
devtal diseases. It is written in simple and non-technical language and 
deserves widespread popularity amongst the intelligent section of the 
community. 

The chapters dealing with the structure, development and growth of 
the teeth and their subsequent eruption are simply told, and, in illus- 
trating the wonderful and ingenious methods by which Nature brings 
about these various processes, it should tend to impress upon the indi- 
vidual the great importance of bestowing every care upon thet. 

The subsequent chapters dealing with the every-day diseases of the 
teeth and gums and their effects upon the general health are worthy of 
serious consideration, for in them the writer has successfully shown, 
without going into details of dental treatment, how best they may be 
avoided. 

Special stress is laid upon the carly treatment and subsequent periodi- 
cal supervision of children’s teeth, and this, indeed, appears to be the 
whole crux of the great problem of successfully combating the alarming 
increase of dental caries. J.J. T. 
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The Etiology of Weil’s Disease. (By R. Mada, M.D., Ido, and 
others. Journal of Experimental Medicine. March, 1916.)—In this 
communication are summurized the publications on this subject which 
have already appeared in the Japanese literature. 

In the course of investigations of that endemic disease of portions of 
Japan, which agrees clinically with Weil's disease, so-called, a spirochstal 
organism was discovered which is now believed to be the cause of the 
disease. This endemic disease in Japan is characterized by the following 
symptoms—conjunctival congestion, muscular pain, fever, jaundice, 
hemorrhagic diathesis, and albuminuria. 

At the end of 1914 the authors detected a spirochwta in the liver of 
a guinea-pig injected with the blood of a patient suffering from Weil's 
disease. They came to the conclusion that this spirochwta is the patho- 
genic cause of Weil's disease, and named it Spirocheta ictero hemor- 
rhagie. This discovery was announced in February, 1915. 

The blood of seventeen cases of Weil’s disease was injected into the 
peritoneum of guinea-pigs. 

Thirteen positive results were obtained. The blood of all the 
patients in the fourth to the fifth day of the illness gave positive 
results, while that taken on the seventh day, in one instance was 
positive and in another gave a negative result. 

The blood in one case on the ninth day of the illness also gave a 
positive result, but in no instance from the twelfth day on was a positive 
result obtained. Thus, in order to obtain positive results, the blood 
should be injected during the first three or four days of the illness—at 
any rate, not later than the seventh day. The infection can be trans- 
ferred from an infected guinea-pig to others through many generations ; 
the inoculation succeeds by intraperitoneal, subcutaneous or oral injec- 
tion of two cubic centimetres of heart blood of the infected guinea-pig, 
and also with the same amount of liver emulsion. The first route is the 
most successful. The animals succumb in five to eight days after peri- 
toneal injection. 


PatHOLoGicaL CHANGES IN GUINEA-PIGS. 


These consist of marked general jaundice, hemorrhages into the 
various parts of the body, and parenchymatous changes in the organs. 
The usual sites of the hemorrhages are the lungs, the intestinal walls, 
retro-peritoneal tissues, and the fatty tissue of the inguinal region. 
The spirocheta is found in the blood of the infected guinea-pigs outside 
the cellular elements and in various organs and tissues. It may occa- 
sionally be seen in phagocytic cells. The liver contains the largest 
number of spirochaete, then the adrenal glands and the kidneys.” 
There are very few spirochtw in the spleen, bone marrow and lymph 
glands, although they are rich in the blood. 

The above remarks refer entirely to the distribution of the spirochwta 
in the experimental animals. 


Current Literature 129 


CHARACTERISTICS OF THE SPIKOCHETA. 


b S. ictero hemorrhagia, like that of recurrent fever, belongs to the 
ood spirochste, and not to the tissue spirochate, such as are found in 
Yphilis or yaws. % 

ty The most common length is from 6 to 9 microns, the greatest reaching 

Wy to 13 microns. In the liver the short forms measure 4 to 5 microns, 
‘S longest individuals average 20 microns, although one was seen 

Weasuring 25 microns. 

The width is probably 0:25 micron. The ends are pointed and in 
most cases bent in the form of a hook. 

The undulations are not as regular as T. pallidum and are usually 
composed of two or three large irregular or four or five smaller waves. 

The methods employed in staining were as follows: liver and blood 
specimens are fixed with absolute alcohol, methyl alcohol or osmic acid 
and staining is done with Giemsa solution, three drops to about two 
cubic centimetres water, and allowed to stain for three hours. Under 
dark ground illumination the spirochwte are readily found and present 
a characteristic beaded appearance. Fore and aft movements, besides 
movements of the ends to right and left, can be observed. There is also 
a twisting movement along the long axis. 


DistRiBuTION OF SprROCHaT# IN THE HuMmAN Cases OF WEIL'S Diskase. 


The spirochete are not numerous in the blood and can only be found 
on rare occasions by microscopical examination. An immune substance 
can be demonstrated in the blood after the thirteenth day. 

In twelve cases the urine was examined with the dark field microscope 
within the first ten days of the illness and the spirocheta was recognized 
intwo instances. In seven cases from the tenth to thirtieth day of illness 
numerous spirochsete were found in the urinary sediment of the five 
patients who had given a negative result in the first ten days. 

Injection of urine of patients intraperitoneally into guinea-pigs gave 
tise to infection in five instances, when the urine was taken between the 
eleventh and twentieth day of illness. ; 

Post-mortem examinations were performed on twelve cases which 
died between the ninth and sixteenth days of illness. 

The examination showed that while the kidneys contain the spiro- 
oats in-the largest number, yet in every case the spirochetw were 
ound. 

Post-mortem examination of two cases which died on or about the 

sixth day showed that the spirochete were present in the liver in very 
large numbers. Apparently as soon as the immune substance is formed 
in the blood the spirochete are rapidly destroyed. 
_ The spirochsete have been cultivated by Noguchi’s method and also 
in deep blood agar tubes, prepared by mixing one part of rabbit's blood 
with two parts of ordinary nutrient agar at a temperature of 50° C. 
As soon as the medium is prepared and before it solidifies the inoculation 
ismade by adding a drop of the infected blood and distributing it well 
in the medium by stirring the tubes. The tubes are incubated at a 
temperature between 22° C. and 25° C. 


— 
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AMOUNT OF HYPOCHLOROUS ACID IN SOLUTION OF 
EUSOL. 


TO THE EDITOR OF ‘‘THE JOURNAL OF THE ROYAL ABMY MEDICAL CORPS.” 


S1r,—Our attention has been directed to an error in calculation which 
has appeared in the papers on eusol published from this department. 

The amount of free hypochlorous acid in the solution of eusol made 
up according to our recommendations was stated to be approximately 
0-5 per cent. This should read approximately -27 per cent. As we 
have uniformly stated the weights of the constituents to be used in 
making the solution, this error does not in any way affect the validity of 
the results which have been recorded, but the point may have given rise 
to difficulty when solutions for intravenous injection were being tested 
by titration. 

By following the directions given in our papers (viz., 12:5 grammes 
bleaching powder, 12°5 grammes boric acid to 1 litre of water) standard 
eusol is obtained of which in general— 


le.c. = J, sodium arsenite solution 


= ‘00354 gramme chlorine 
= 00262, hypochlorous acid. 


Slight variations from this standard occur, depending on the percentage 
of ‘available chlorine ” in the bleaching powder. With the best samples 
the percentage of hypochlorous acid in the solution rises to 0-3, but 
bleaching powder of B.P. standard (thirty per cent available chlorine) 
gives ‘27 per cent hypochlorous acid. 


: We are, etc., 
Department of Pathology, J. Lorrain Samira. 
University of Edinburgh, - TuEoporE Rettig. 


May 15, 1916. 
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Original Communications, 


OBSERVATIONS ON THE ACUTE PHASE OF FIVE 
HUNDRED CASES OF WAR NEPHRITIS. 


By Temporary Caprain RODOLPH G. ABERCROMBIE, M.D. 
Royal Army Medical Corps. 


THE purpose of this communication is to give in some detail 
the results of the personal observation of a series of cases of acute 
nephritis, occurring amongst the soldiers of the British Expeditionary 
Force, and treated by the writer at a base hospital in France. 
The description deals only with the first few weeks of the disease, 
for as soon as the patients had improved sufficiently to enable them 
to travel safely they were transferred to England. 

The cases observed number 500; this large number is due to 
the fact that, at the instance of Sir John Rose Bradford, all the 
nephritis cases from a considerable area were collected in one 
hospital in order to facilitate their investigation. 

The name “trench nephritis” is often given to the condition 
here discussed ; this name, however, is misleading, in that many 
of the affected soldiers have never been in the trenches at all, 
and instances have occurred amongst men living in comfortable 
quarters at the base. The use of the name “trench nephritis” 
ought therefore to be discontinued, and the more general designa- 
tion of war nephritis ” employed in its place. 

The question as to how far the condition is to be ascribed to 
pre-existing renal disease will be discussed later; here it may be 
said that from the practical point of view the disease usually 
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presents itself as an acute illness occurring amongst previously 
healthy soldiers, quite irrespective of any history of preceding renal 
disease, or of any evidence of arterial degeneration. 

The disease exhibits the salient features of an acute nephritis : 
cdema, the passage of albuminous urine containing red blood 
cells and casts, febrile reaction, a raised blood-pressure and uremic 
symptoms. : 

The cardinal symptoms of oedema, albuminuria and raised 
blood-pressure are present in the great majority of the cases, and 
it is to such cases that the whole of the following description 
applies, with the exception of a brief account of a small clinieal 
group in which neither oedema nor raised blood-pressure occurs, 
and in which the prominent symptoms are those of an inflammation 
of the urinary tract from the pelvis of the kidney downwards. To 
this latter distinct group the name of ‘“ lower-tract cases ” has been 
applied. 

The subject has been considered under the following heads: 
Mode of onset ; general characters and symptoms ; oedema ; uremic 
symptoms; the character of the urine; the blood-pressure; the fundus 
oculi; relapse; complications; ‘‘lower-tract cases”; prognosis ; 
diagnosis; treatment; post-mortem uppearances; pathology and 
causation. : 


Move oF ONSET. 


The onset is usually rapid, so that in a few days it is obvious 
that the man is seriously ill; less frequently the onset is more 
gradual, several weeks elapsing before the disease has fully 
declared itself. 

Premonitory symptoms are present in about one-half of the 
cases. Most commonly they show themselves in the form of 
cough and running from the eyes, symptoms compared by the 
patients to those of a severe cold; sometimes general lassitude and © 
loss of appetite may precede the onset; more rarely there may be 
abdominal pain with occasional diarrhoea and vomiting. The 
period of duration of these premonitory symptoms varies from a 
few days to several weeks; they are not usually, however, suffici- 
ently severe to prevent the man doing his duty. The onset proper 
is marked by three characteristic symptoms: Severe headache, 
swelling of the face, and shortness of breath. The shortness of 
breath may be aggravated by movement, so that the man may have 
to fall out if on the march, or it may arise independently of exertion, 
being at its worst at night when the man is lying down and trying 
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to sleep. In more than half of the cases both these two forms of 
dyspnea are present in the same patient; of the remainder about 
eqmal numbers suffer only from breathlessness on exertion, or only 
from the nocternal dyspnoea arising independently of it. 

All three of the chief symptoms of the onset, namely, headache, 
swelling of the face and shortness of breath—are very constantly 
present ; any one of them, however, may precede the others in order 
of appearance. 

Pain in the back and limbs is commonly present at the onset. 
Somewhat less frequently there may be painful, scanty and too 
frequent micturition, and occasionally the man may notice that his 
urine is dark or blood-stained. 

At the commencement of the illness the true nature of the 
malady must often be obscure, for patients frequently give the 
history that on first reporting sick they were prescribed for and 
returned to their duties; it thus behoves regimental medical 
officers to be specially on the watch for this condition, in order 
that the patients may be put under treatment as soon as possible. 


GENERAL CHARACTERS. 


The facial oedema gives many of the cases a characteristic 
aspect; apart from this, the patient’s colour is often good, and he 
may even be ruddy; in the worst cases, however, a peculiar earthy 
or leaden pallor may be present, which is gradually replaced by a 
more normal hue as the patient improves. This early earthy 
pallor is quite different in aspect from the anemia which occasion- 
ally shows itself in the later stages of the disease. 

The tongue may exhibit nothing unusual ; sometimes, however, 
it is large, moist, and uniformly coated with a smooth sheet of fur 
of a vivid canary-yellow colour; later, the yellow becomes deeper 
in shade. This appearance of the tongue, when present, is char- 
acteristic ; it is probably to be ascribed to the fact that the tongue 
itself ig cedematous, and thus the fur covering its surface is kept 
moist. 

In contradistinction to what is usually seen in chronic nephritis, 
the skin is often moist; indeed profuse sweating, with the face 
bedewed with large drops of sweat, sometime; co-exists with uremic 
symptoms and a high blood-pressure. 

Bronchitis occurs with such frequency as to render it doubtful 
whether it should be considered as a complication or as one of the 
normal phenomena of the disease; it is not infrequently associated 
with laryngitis and tracheitis. The bronchitis is usually mild in 
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type, but may be persistent, severe, or even dangerous. It affects 
both the large and small bronchi and gives rise to a peculiarly 
irritative cough, with the expectoration of tenacious muco-purulent 
sputum, which is rarely blood-stained. In the more severe cases 
dyspnoea is present ; this may be aggravated by oedema of the lungs 
and pleural effusion which often co-exist with the bronchitis. The 
dyspnoea due to definite pulmonary complications is continuous 
and accompanied by cyanosis, and is thus to be distinguished from 
the paroxysmal attacks of shortness of breath described below. 

Attacks of dyspnea frequently occur during the course of the 
disease quite irrespective of the presence of definite pulmonary 
complications ; they are probably of the same nature as the short- 
ness of breath which so constantly marks the onset. 

These attacks usually take the form of nocturnal paroxysms. 
A man may have been lying comfortably in bed or perhaps sleeping ; 
for no apparent reason he begins to feel short of breath and sits up ; 
the breathing becomes deepened and quickened, while. the face 
assumes @ worried expression. Headache often comes on simul- 
taneously, and the patient complains of sensations of distress of a 
greater severity than would have been expected from his appearance, 
for to the onlooker the dyspnoea seems to be troublesome ratber 
than urgent or dangerous. After lasting several hours the breath- 
lessness usually passes off, and the patient who during the paroxysm 
had been considerably relieved by being propped up, sinks down 
in his bed and falls asleep. The attack often recurs on several 
successive nights at about the same hour. During the attack no 
cyanosis is present and examination of the chest shows nothing 
abnormal; there is neither prolonged expiration, rhonchus nor 
dilatation of the heart. 

The above is a description of a typical attack; sometimes, how- 
ever, the shortness of breath is of milder grade and longer duration ; 
slight dyspnoea may be continuously present for several days with 
occasional exacerbations. Cheyne-Stokes rhythm was noted in 
several cases, but did not appear to possess any special significance. 

It will be noticed that two types of dyspnoea are recognized. 
One type is due to definite pulmonary complications, is continuous 
in character, and is associated with cyanosis; the other type occurs 
apart from pulmonary complications, is paroxysmal in character 
and is not associated with cyanosis. It must be stated, however, 
that paroxysmal attacks are frequently superadded to the dyspnea 
due to bronchitis, and in such cases the cyanosis may become 
marked and the dyspnoea extreme. 
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The causation of the paroxysmal attacks is obscure. The 
dyspnoea of chronic nephritis has been attributed by several workers 
in recent years to an acidosis of the blood. Captain W. Langdon 
Brown (JOURNAL OF THE RovaL ARMY MEDICAL Corps, July, 1915), 
however, records the investigation of five cases of breathlessness 
occurring in war nephritis, and in three of them no acidosis was 
present ; he suggests that the symptom may be due to pleural 
effusion or oedema of the lungs. This explanation probably 
accounts for some cases of dyspnoea, but appears hardly adequate 
for all, for many instances of paroxysmal breathlessness occur after 
the subsidence of the general cedema and when no evidence of 
pleural effusion or of pulmonary cedema is discoverable. 

As will be mentioned later, the blood-pressure in this form of 
nephritis is subject to great evening rises, which are often found 
to synchronize with attacks of dyspnoea and headache. It may be 
that these symptoms are actually due to the rise of blood-pressure, 
or possibly all three may be the result of some common cause, at 
present unknown. 

The headache and pain in the back which so often mark the 
onset may persist during the course of the disease. The headache 
is usually frontal and occipital and is most severe at night ; in two 
cases it was so intense as to give rise to the suspicion of meningitis. 
Pain in the legs may occasionally be distressing ; it is felt chiefly 
at the back of the thighs or in the shins, and is unaccompanied by 
either tenderness or swelling. 

The pain in the back usually has the character of an aching in 
the loins, sometimes felt more severely on one side than the other ; 
it appears to be due to renal congestion and is often specially 
noticeable when the patient is passing large quantities of blood. 
Less commonly the pain in the back is associated with febrile 
reaction ; it is then diffused and may be accompanied by pains in 
the limbs. 

The dysuria which is sometimes present at the onset usually 
disappears rapidly when the patient is put to rest in bed. It is 
specially liable to occur when the urine is scanty, and takes the 
form of a frequent desire to pass water, the act of micturition, and 
particularly the latter part of it, being accompanied by painful 
straining. The pain is usually situated in the lower abdomen, less 
frequently in the penis. Rarely pain may be complained of over 
the situation of one or other of the ureters, but it does not shoot 
into the testicle or thigh. In one case, incontinence of urine was 
the symptom for which the patient was admitted to hospital ; it 
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was unaccompanied by pain and was present for several days before 
the true nature of the disease manifested itself. 

Of gastro-intestinal symptoms, constipation is occasionally 
present but usually responds readily to treatment. Diarrhea is 
of rare occurrence; tenesmus occurred in two cases. Vomiting is 
a frequent symptom in severe cases; it occurs in three forms. 
At the onset, vomiting may be present for one or two days; it is 
then specially violent and often bilious in character. At a later 
stage, those cases in which the volume of urine is persistently 
diminished often suffer from protracted vomiting, sometimes 
bilious, and usually associated with severe anorexia. Lastly, 
vomiting is ® common premonitory symptom of a uremic 
convulsion. 

The appetite is abolished during the early stages of the 
disease, but usually returns on the subsidence of the oedema. 

Enlargement of the abdomen is a frequent symptom, and often 
suggests by its appearance the presence of ascites. Examination, 
however, usually shows that no shifting dulness is present, the 
enlargement being due partly to gaseous distension, and partly 
to oedema of the abdominal wall. Marked abdominal enlargement 
without ascites was present in thirty-five per cent of the cases, 
whereas in only seven. per cent was ascites present, as evidenced 
by shifting dulness in the flanks. 

The pulse during the acute phase of the disease is often slow, 
60 to the minute being a usual rate; in the presence of febrile 
reaction or severe bronchitis, however, the rate may rise to 80 or 
100 to the minute. At a later stage, during the debility which 
often accompanies convalescence, the pulse-rate is often slightly 
more rapid than normal, a rate of 90 to the minute being not 
unusual. When the blood-pressure is raised, the pulse shows the 
characters due to increased tension. 


FEBRILE REACTION. 


The majority of the cases are not admitted to a base hospital 
until several days have elapsed after the commencement of the 
illness; it is therefore not possible to state whether fever is 
invariably present at the onset or not. 

A considerable proportion of the severe cases—about one-third 
—exhibit a rise of temperature to about 100°F. or 101°F. for 
one or two days after admission (Chart I): more rarely the 
temperature may be raised for about a week (Chart II). Recrudes- 
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cences are not infrequently accompanied by brief rise of tempera- 
ture (Chart I). After the subsidence of the acute symptoms the 
temperature is nearly always sub-normal, and often shows a 
remarkably small diurnal variation (Chart III). 
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Cuart III. 


Occasionally pyrexia may be due to complications such as 
bronchitis or convulsions; but frequently, as was the case in the 
patients whose charts are reproduced, no such cause is discoverable. 
In general terms, though fever is of frequent occurrence, it is 
usually of short duration, and is not a prominent feature of the 
disease. 
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CEpEMA. 

The oedema usually appears first in the face, and particularly 
in the neighbourhood of the eyes; it varies much in extent, from 
mere puffiness of the lower lids to severe general anasarca. Its 
distribution is that customarily seen in renal disease, the face and 
lumbar region being most markedly atfected; exceptionally, however, 
it appears first in the legs and affects only the lower part of the 
body. The scrotum and penis are sometimes swollen, but this 
is rare, and is only seen in general dropsy. In one case the arms 
and lumbar region were alone affected. 

The duration of the oedema is as variable as its extent. Rarely 
it may be quite transient, lasting only one or two days. The 
patients often give a history of oedema lasting for periods varying 
from a few days to several weeks prior to their admission to 
hospital; accepting these statements as correct, the average 
duration of the dropsy in fifty consecutive patients was found 
to be ten days. After admission to hospital the oedema usually 
clears up within a week. 

The last relics of the disappearing oedema are to be found 
in the lumbar and parotid regions; sometimes a thickened 
condition of the subcutaneous tissue over the loins persists for 
a long time, so that it is not possible to pick up a fold of skin. 
Occasionally the conjunctive remain oedematous after the disappear- 
ance of the swelling elsewhere. In a few exceptional cases oedema 
persisted on the dorsum of the foot for several weeks after it had 
disappeared fromthe rest of the body; this was probably due to 
impairment of the local circulation in the feet owing to their 
exposure to cold and wet; in two cases actual frost-bite of the feet 
was present. 

The cedema is occasionally obstinate, but usually responds well 
to general medical treatment. Out of the last 200 cases the 
cedema cleared up in every instance before the patient’s trans- 
ference to England, with the exception of two cases of the 
persistent swelling of the feet mentioned above. 

Ascites, as evidenced by shifting dulness in the flanks, was 
present in seven per cent. of the cases, and was found once 
post mortem out of a total number of four autopsies. 

Pleural effusion was present in 4 per cent of the cases and 
was also found once post mortem. It is usually moderate in size, 
and may be either unilateral or bilateral. 

Aspiration was required in one case of pleural effusion ; in no 
other case either of pleural affection, ascites or general anasarca 
was it necessary to remove the fluid by surgical means. 
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The question arises as to whether cedema is an invariable 
symptom of the disease. It is certainly present at some stage 
in the great majority of cases ; it must, however, be admitted that 
instances occur, although they are rare, in which other symptoms 
of the disease are present, yet no oedema can be found, nor any 
history of it obtained. The writer has seen two cases of this 
anomalous nature. In the first case, aged 27, the urine was of 
specific gravity 1,010, acid, intermittently albuminous, and con- 
tained granular casts and red blood cells ; no dyspncea or headache ; 
blood-pressure 145. In the second case, aged 26, the urine was 
of specific gravity 1,020, alkaline, containing much albumin and 
numerous degenerated leucocytes, but no granular casts; no 
dyspnoea, but very severe and protracted headache, with torpor ; 
blood-pressure 120. In neither case was there evidence or history 
of previous renal disease; both cases progressed well towards 
Tecovery. 

In considering such cases two possibilities must be borne 
in mind: in the first place the oedema may be very transient, 
and may therefore have escaped notice ; and, secondly, the cases 
may really be examples of chronic nephritis, although no evidence 
of long-standing disease may be discoverable. At present, the 
question as to the invariable occurrence of cedema must be regarded 
as unsettled. 

In the group of cases described later as ‘‘ lower tract cases,” 
edema does not occur. 


Urn&Mic Symptoms. 


Under this name inay be grouped certain symptoms referable to 
the nervous system. These symptoms were formerly thought 
to be due to an accumulation of urea in the blood; this view is 
now known to be erroneous, but the name may be still retained 
for purposes of convenience. ; 

Convulsions occurred in fourteen cases, in two of which they 
terminated fatally. Premonitory symptoms were usually observed : 
‘these were varied in, character, and in different cases took the form 
of severe headache, vomiting, impairment of vision, strangeness 
of manner, torpor, muscular twitchings, oscillatory movements of 
the eyes, and turning of the head and eyes to one side. Such 
symptoms were often present for several hours before the fit. 

The convulsions were usually multiple, several fits following 
each other at varying intervals. The fit was often ushered in by 
turning of the head and.eyes to one side and irregular ocular 
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movements; the twitchings first affected the muscles of the face, 
and subsequently spread to the whole body in the form of a 
violent epileptiform convulsion during which unconsciousness was 
complete; the tongue was often bitten, and the sphincters relaxed. 
The fit usually lasted several minutes; on two occasions, upon 
neither of which the writer was present, it was stated to have lasted 
over a quarter of an hour. The fits were followed by stupor, 
usually brief; sometimes the patient lapsed for several hours into 
a heavy, stuperose sleep from which it was just possible to rouse 
him by shouting. 

In three cases the stupor was succeeded by an attack of mania, 
during which loud shouting and violent struggling occurred, so 
that it was necessary to tie the patient down in bed; after a 
period of about twenty-four hours the patient slept and the mania 
subsided, although the mind was obscured for several days longer. 
In one case convulsions, stupor and mania succeeded one another 
for forty hours, the patient ultimately recovering. In another 
case the patient, though not actually maniacal, got out of bed and 
attempted to jump out of the window. The fits may be followed 
by severe headache, especially if lumbar puncture has not been 
performed by way of treatment; and the temperature may be 
raised for one or two days. 

The causation of the fits is obscure ; they may occur in patients 
whose bowels are acting freely, whose skin is moist with perspira- 
tion and who are passing plenty of urine. In no case was an 
uremic odour noticed in the breath; it must be mentioned, how- 
ever, that the writer is not personally acute in detecting this 
manifestation. On the other hand, the patients with marked and 
persistent reduction in the volume of urine showed no tendency to 
severe symptoms referable to the nervous system, although they 
suffered from headache and vomiting. In every case in which fits 
occurred albumin was found in the urine, but sometimes only in 
small quantities; oedema was also present in every instance, but 
was sometimes only slight in grade. In every case the blood- 
pressure was found to be raised, but to a variable extent; in some 
cases it reached 200 mm. Hg; in others it was considerably 
lower ; in one severe case the systolic pressure taken a few hours 
before the convulsion was only 135. Immediately after the con- 
vulsions the blood-pressure may be very high, probably as the 
result of the severe muscular exertion. 

The pressure of the cerebrospinal fluid taken in one case imme- 
diately after the convulsion was found to be somewhat raised, 
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namely, to twenty centimetres; an ounce of the fluid was with- 
drawn, but two subsequent fits occurred within a few hours; 
therefore increased cerebrospinal pressure can hardly be the 
causative factor. The fits do not seem to be due to an accumula- 
tion of urea in the blood. In one case, the blood withdrawn 
immediately after the convulsion was found by Captain C. G. L. 
Wolf to contain about twice the normal quantity of protein-free 
nitrogen; but in other cases which showed no signs of fits the 
quantity found was much greater than this; for example, in a case 
of persistent reduction in the volume of urine the quantity reached 
five times the normal. It was noticeable, however, that the patient 
who had suffered from convulsions showed a higher proportion 
of “ rest-nitrogen "’ (protein-free nitrogenous substances other than 
urea), relatively to the urea, than was the case in the other patients 
examined. This question is undergoing further investigation. 

A remarkable feature with regard to the convulsions is the 
fact that after they had subsided rapid improvement in all the 
symptoms frequently took place, so that after a few days the 
edema disappeared and the blood-pressure fell to normal ; several 
days later the albumin became reduced to a trace or even cleared 
up altogether. Thus the patients who had suffered from convul- 
sions often approached convalescence more rapidly than the usual 
type of case. Possibly in these cases the disease is of a specially 
acute type, tending to terminate, as it were, by crisis ; or perhaps, 
the violent muscular exertion and the subsequent diaphoresis may 
aid in the elimination of some toxic substance; a third possibility 
is that the treatment used for the convulsions, such as venesection 
and lumbar puncture, may favourably influence the course of the 
disease. This last view, however, is discounted by the fact that 
& patient who had suffered from convulsions before he was admitted 
to hospital convalesced very rapidly, although no special treatment 
had apparently been employed. 

Of other uremic symptoms amaurosis occurred in three cases. 
In one case it was not accompanied by convulsions ; in one case it 
preceded and in another it followed a fit. In all three cases vision 
returned in about twenty-four hours. Muscular twitchings apart 
from convulsions occurred in four cases. 

Cases occasionally occur in which the patients are dull and 
lethargic in manner; they may lie in bed for several days, hardly 
speaking or appearing to notice their surroundings. 

Headache, dyspnoea and vomiting, which should perhaps be 
classed with the uremic phenomena, have already been alluded to. 
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Tue URINE. 


Early in the disease the volume of urine passed is usually 
diminished; in severe cases actual suppression for twelve hours 
or more may occur, but this is an unusual event. Usually the 
patient passes twenty or thirty ounces during the first twenty- 
four hours in hospital; the quantity increases day by day, so 
that after a few days’ treatment the volume reaches the normal ; 
later from sixty to eighty ounces, or more, are passed daily. 
This latter result is probably due to the drinking by the patient 
of large quantities of fluid. Considerable variations in the volume 
from day to day are not infrequently seen. Only exception- 
ally is the quantity of urine persistently diminished in spite of 
treatment. 

The amount of albumin present varies from a trace to ten 
grammes per litre (one per cent) as estimated by Esbach’s method ; 
& usual quantity during the early days of the disease is between 
two and five grammes per litre. The amount may be subject to 
wide diurnal variations, the urine passed first thing in the morning 
containing more than that passed in the evening; indeed the 
morning estimation may show a quantity twice or three times 
greater than that present at the evening estimation. 

As the patient approaches convalescence the percentage quantity 
of albumin present in the morning urine tends to remain fairly 
constant from day to day, and is but little affected by variations in 
the total volume of urine passed in the twenty-four hours. 

Exceptionally, and especially during the final phase of the 
disease, the albuminuria may be intermittent; it may be absent 
for several days and may then reappear, either spontaneously or 
as the result of getting the patient up and putting him on full diet. 
This fact is of importance from the point of view of diagnosis, as 
indicating the necessity for repeated examinations in certain cases. 

The albuminuria usually gradually diminishes under treatment, 
but is often very persistent. Many cases occur in which the other 
symptoms subside and the patient feels quite well, but still continues 
to pass a large amount of albumin. 

In a small minority of cases the albumin completely clears up 
within a few weeks ; since, however, the majority of the cases were 
sent home with albuminuria still present it is not possible to state its 
usual duration. 

Hematuria is a frequent symptom, the amount of blood passed 
being often great. Occasionally hematuria of considerable amount 
persists when the patient is otherwise free from symptoms, the 
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amount of albumin in the urine apparently corresponding to the 
quantity of blood ; this persistent hematuria appears to be in no 
way dependent upon increased blood-pressure. Even in the 
absence of obvious hematuria red blood cells can be found micro- 
scopically in the majority of cases. In no instance were blood- 
clots present. 

The reaction, if the urine be examined shortly after it is passed, 
is almost invariably acid; very rarely it may be amphoteric. 

During the acute stage of the disease the specific gravity of the 
urine is usually about 1,020 or 1,024; at a later stage, when the 
patient is passing a large quantity of urine, it usually falls to about 
1,012 or 1,010. During the early phase the colour is often smoky 
or blood-stained, more frequently hazy; later the colour is usually 
normal, or may sometimes become pale 

A deposit of mucus is usually present, and is often blood-stained ; 
rarely it may be brownish from the presence of urates. Blood- 
cells, casts, epithelial cells and degenerated leucocytes may form 
part of the sediment; but in none of the cases was a deposit of 
obvious pus observed. 

Microscopic Characters of the Urine —Granular casts are practi- 
cally invariably present at some stage of the disease; hyaline 
casts are found somewhat less frequently, still less frequently 
blood casts. In two cases waxy casts were present; these were 
large, fissured, and often presented a peculiar segmented or cater- 
pillar-like appearance. In one of these two cases the patient was 
found post mortem to be suffering from an acute attack super- 
vening upon a preceding parenchymatous nephritis; and in the 
other case the pallor and the history of preceding ill-health rendered 
it probable that the patient was suffering from a similar condition. 
In two other cases casts were found which resembled waxy casts, 
although they were not quite characteristic ; both cases showed a 
tendency to lapse into chronicity. 

Red and white blood cells and epithelial cells from different 
parts of the urinary tract are often observed. Degenerating 

leucocytes may be present in large numbers. 


THE BLOOD-PRESSURE. 


The blood-pressure appears to be always raised at some stage 
of the disease, giving rise to an accentuation of the aortic second 
sound and an increased tension of the pulse. 

The duration of the elevation of pressure is variable; in cases 
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Cuarr IV.—Systolic pressure taken twice daily, at 10 a.m. and 6 p.m., and recorded 
in mm. Hg. ‘‘ Staircase” descent. 
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Cuant V.—Systolic pressure taken twice daily, at 10 a.m. and 6 p.m., and recorded 
in mm. Hg. 
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of moderate severity the systolic pressure is usually raised for a 
period of from five to ten days after the patient's admission to 
hospital; im more protracted cases the elevation persists for 
several weeks, so that the patients are transferred to England with 
the blood-pressure still high. 

During the acute phase of the disease the systolic pressure 
usually ranges between 135 and 180 mm. Hg; exceptionally and _ 
especially in association with convulsions, it may reach 200. It 
will be noticed that the pressure is not so high as that usually seen 
in chronic renal disease ; indeed a pressure of over 2U0 is presump- 
tive evidence that the malady is of long standing. 

If the pressure is observed twice a day a wide diurnal variation 
is often noticed between the morning and evening pressure, the 
evening pressure being nearly always the higher; indeed, there 
may be a difference of 20, 30, or even 60 mm. Hg between the 
morning and evening records (Charts IV and V.) 

Charts IV, V, VI and VII give records of the systolic pressure 
taken twice a day, namely at 10 a.m and 6 p.m., and recorded in 
mm. Hg. 

When the pressure is falling from day to day it usually does so 
ina series of morning remissions and evening rises, thus forming 
a descending “staircase” (Chart IV). Exceptionally when the 
pressure is falling unusually rapidly the evening pressure may be 
lower than that recorded on the preceding morning; in such cases 
the chart may be compared to the temperature chart of a case 
of pneumonia terminating by crisis. (Chart VI.) 

The chart may present the following characters: During the 
first part of the acute phase, the pressure is irregular ; when the 
acute symptoms begin to subside, a stage is entered of large diurnal 
Variations, with evening rises and morning falls; subsequently the 
tecords may be subnormal, rising later to the normal or slightly 
above it. (Chart VII.) 

In the majority of the cases the amount of albumin diminishes 
pari passu with the fall in the blood-pressure ; sometimes, however, 
the blood-pressure remains high while the albumin diminishes ; 
sometimes the blood-pressure falls while the albumin remains 
abundant; and rarely one curve may rise while the other falls. 

The blood-pressure record is often of great value in judging of the 
progress of acase. The writer can confirm Captain W. Langdon 
Brown’s observation, that those cases appear to do best in which 
the pressure is at first high and subsequently rapidly falls to the 
normal. The pressures were recorded by means of a tambour 
sphygmomanometer (Tycos) with the patient recumbent. 
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The question as to the relationship between the evening rises 
of blood-pressure and the nocturnal dyspnoea and headache has 
already been discussed. 
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Cuart VI.—Systolic pressure taken twice daily, at 10 a.m. and 6 p.m., and recorded 
inmm. Hg. Termination by crisis. 
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Cuarr VII.—Systolic pressure taken twice daily, at 10 a.m. and 6 p.m., and 
recorded in mm. Hg. 


THE Funpus Ocvtt. 


Major Gunn, C.A.M.C., examined the fundus oculi in fifty 
consecutive cases, the majority of which were in the first few weeks 
of the disease, none having complained of symptoms for a period 
longer than six weeks. In forty-nine of these cases no fundal 
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changes were observed, with the exception of a slight haziness 
of the disc, of doubtful pathological significance, noted in three 
cases. In one case well-marked retinitis was present; the patient 
was in civil life a painter; his radial arteries at the wrist were 
much thickened and the blood-pressure was over 200; so that there 
is little doubt but that in this case the fundal changes were to be 
ascribed to a nephritic condition of long standing. 

Colonel Lister and Major Cunningham also examined a con- 
siderable number of the cases; in every instance the fundus was 
normal, with the exception of one case in which retinitis and 
a flame-shaped hemorrhage were present; in this case also the 
changes were probably of long standing, for the patient gave a 
definite history of preceding renal disease. 

At a somewhat later date, namely, from the seventh to the 
ninth week from the first onset of symptoms, retinal changes have 
been found in patients subsequent to their transference to England 
(Moore, Lancet, December 18, 1915). From these facts it would 
appear that retinal changes are unlikely to occur in the early stages 
of the disease, but may commence to show themselves during the 
second month. 

RELAPSE. 

Recrudescences of the hematuria and temporary aggravations 
of the albuminuria are of frequent occurrence; they are often 
associated with pain in the back and headache, less commonly 
with diminution in the volume of urine and transient elevation 
of temperature. Even more frequent are sudden returns to 
a heightened blood-pressure. These aggravations in the symptoms 
are specially liable to follow exposure to cold; sometimes they 
appear to be due to an increase in the diet; very often, however, 
no cause for them can be discovered. 

Only very exceptionally are these recrudescences agcompanied 
by a return of the cedema. True relapse, in the sense of a repetition 
of the characteristic features of the original attack, including 
cedema, occurred only in about two per cent of all the cases; and 
in no case was the recrudescence or relapse accompanied by severe 
uremic symptoms. 


CoMPLICATIONS. 

Several complications have already been described, of which the 
most important are: bronchitis, tracheitis, laryngitis, suppression, 
vomiting, diarrhoea, ascites, pleural effusion, convulsions, mania, 
amaurosis. 

11 
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Epistaxis occasionally occurs; it is not usually a serious 
symptom. Rarely, however, it is associated with hemorrhage 
from the gums and other mucous surfaces, and it is then of grave 
import. In a few cases blood-streaked vomiting and melena 
occurred. * 

Tonsillitis, so far as the writer's observations go, is very rarely 
present; the pain on swallowing sometimes complained of is 
usually to be ascribed to tracheitis or laryngitis. 

Sudaminal eruptions are not uncommon; extensive erythema, 
followed by desquamation, occurred twice; in neither case did the 
distribution or course of the eruption resemble that of scarlet fever. 

Anemia occasionally supervenes about the third week of the 
disease. The transient leaden pallor sometimes seen at the onset 
has already been mentioned. 

Thrombosis of the left femoral vein occurred in one case. 

A systolic murmur, heard best at the apex or to the left of the 
sternum, was present in seven per cent of the cases. In-a few 
of the cases the murmur may have been due to anemia; in several, 
cardiac hypertrophy or arterial degeneration were present ; and in 
a very sinall number there was evidence of dilatation of the heart. 
In the great majority of the cases the significance of the murmur 
was doubtful. The murmur in some cases may be due to the effect 
upon the heart of the suddenly raised blood-pressure, although 
definite dilatation of the heart may not be demonstrable ; this view 
is supported by the fact that in several instances, as the patient 
improved, the murmur disappeared. During the debility which 
accompanies convalescence the pulse-rate is not infrequently 
quickened ; this would appear to indicate that during the acute 
phase of the disease some agency had been at work causing 
weakening of the heart-muscle. The question as to whether 
active endocarditis sometimes occurs cannot be decided until 
complete information as to the after-history of the cases is 
available. 

Two complications, namely, herpes and parotitis, are of special 
interest in that they point to an infective origin of the disease. 
Labial herpes was observed six times amongst the last 200 cases ; 
parotitis occurred four times in the whole series. The parotitis 
was bilateral in three cases, unilateral in one; it was painful, 
indolent, and subsided without suppuration. 

A large number of the patients were found to be the subjects 
of septic inflammation in such forms as boils, impetigo, acne, styes, 
sores about the hands, and alveolar abscesses. In one case, cedema 
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and other symptoms of nephritis were found to co-exist with 
cerebrospinal meningitis. 


CaSES SHOWING SYMPTOMS OF INFLAMMATION OF THE LOWER 
Urinary TRACT. 


These ‘‘ lower-tract”’ cases constitute about five per cent of the 
total number, and form a clinical group which is distinguished from 
the true nephritic cases by the absence of cedema and of raised 
blood-pressure, and by the greater prominence of symptoms which 
appear to indicate an inflammation of the lower urinary tract from 
the pelvis of the kidney downwards. 

The true nephritic cases sometimes suffer from aching in the 
loins and dysuria ; but in the “‘ lower-tract’’ cases these symptoms 
are much more marked. In the latter cases the lumbar pain is 
usually localized to one side, commonly the left, and may be so 
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Cuarr VIII.—‘‘ Lower tract ” case with two relapses. 


protracted and severe as to give rise to the suspicion of renal stone ; 
the symptoms of bladder irritability are also specially severe, and 
in several cases the pain was referred to the perineum and rectum, 
suggesting involvement of the prostate. The cases are also often 
characterized by a considerable grade of pyrexia; whereas in the 
true nephritic cases a temperature of 102° is rare, in the “lower- 
tract” cases it is common ; indeed, a remittent temperature of 103° 
or higher may be present for a week or more. A further feature 
is the passage of exceptionally large quantities of blood in the 
urine; and there is a special tendency to relapse, each relapse 
being accompanied by a rise in the temperature and a return of the 
hematuria (Chart VIII). C&dema is absent, and the blood-pressure 
is normal or sub-normal. The patients suffer from headache, but 
definite uremic symptoms do not occur. 
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The urine is usually acid, rarely amphoteric or alkaline ; it con- 
tains epithelial cells from different parts of the urinary tract and 
large numbers of degenerated leucocytes, which persist after the 
disappearance of the blood. It is noteworthy that considerable 
numbers of granular casts are also not infrequently present. In 
none of the cases was there a deposit of obvious pus. 

The relationship of these cases -to the true nephritic cases is 
ambiguous. Probably both types of case are different phases of the 
same pathological process, which may be supposed to affect with 
greater severity sometimes the upper part of the urinary tract, and 
sometimes the lower part. This view is based on the fact that both 
classes of case occur at the same time, that herpes is seen occa- 
sionally in both, and that several nephritic cases have in their later 
stages developed “ lower-tract ” symptoms. 


ProGNosis. 


The immediate prognosis is good. Out of five hundred cases, 
four terminated fatally, and of these three were found post mortem 
to have suffered from an acute attack superadded upon Jong-standing 
renal disease. 

Two of the fatal cases died as the result of convulsions, and two 
from repeated hemorrhages and exhaustion. . 

The remote prognosis is more doubtful. As has been mentioned, 
the oedema nearly always cleared up under treatment; the albu- 
minuria, on the other hand, is more persistent, so that the majority 
of the patients when transferred to England were still passing a 
considerable amount of albumin. 

At present it is not possible to derive definite prognostic indica- 
tions from the course of the disease: it has appeared to the writer, 
however, that the cases in which both oedema and albuminuria 
cleared up rapidly were likely to do well, and that a high blood- 
pressure followed by a rapid fall was a favourable sign. Unfavour- 
able cases were those with persistent oedema, those in which 
ascites occurred, and those in which anemia appeared. Difficult 
cases to make a prognosis were those in which all the symptoms 
cleared up and the patient felt well, but yet continued to pass large 
quantities of albumin or even blood. 

The work of the Medical Research Committee, in obtaining a 
continued record of the cases, will be of great value in forming 
conclusions as to the prognosis; from this and other sources the 
writer has learnt that many of his cases have suffered from debility 
or albuminuria for periods measured in months from the time of 


Rodolph G. Abercrombie 151 


their arrival in England, and that a few cases have terminated 
fatally after a prolonged illness. 


DraGnosis. 

The disease in its early stages is often missed, its symptoms 
being for a time mistaken for those of various minor ailments. The 
hematuria and pain in the loin have in some cases led to the 
diagnosis of renal calculus. 

On the other hand, albuminuria occurring as the result of 
various febrile conditions is sometimes mistaken for nephritis, as. 
are also facial erysipelas and urticaria; the discrimination is not 
usually difficult, especially if means are at hand for the exact 
estimation of the blood-pressure. Functional albuminuria is to be 
distinguished by the absence of all other signs of disease. 

Exacerbations of long-standing renal disease are characterized 
by the presence of cardio-vascular changes, and in some cases by 
the history. 

The chief practical difficulty in diagnosis arises in the case of 
men who have been sent down the line as suffering from nephritis, 
but who, by the time they reach the base, have lost all symptoms 
of the disease, except, perhaps, a trace of albumin in the urine. 
Since the diagnosis made at the Front is often necessarily of a 
provisional nature, it is important to decide whether these patients 
have really had nephritis or not, for if they have they ought not to 
be sent back to the trenches until after a period of rest in England. 
In such cases the exact estimation of the blood-pressure is often of 
great value. Sometimes it may be advisable to put the man on full 
diet and let him help in the ward work, the urine being examined 
for several days in succession; the return of a cloud of albumin 
with granular casts or a considerable rise in the blood-pressure not 
ipfrequently establishes the diagnosis. 

One patient was admitted unconscious after a fit; no cadema of 
the face was present, and the diagnosis was at first obscure; a 
blood-pressure of 210 and the discovery of a lumbar pad of oedema 
cleared up the nature of the case. 

The points of distinction between the ‘lower tract”’ cases and - 
the true nephritic cases have already been mentioned. In the 
former type of case the marked pyrexia may lead to a suspicion of 
typhoid fever. 

TREATMENT. 

Warmth in bed, the drinking of diluent fluids, and the adminis- 

tration of saline purgatives, were the essentials of the treatment 
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employed during the acute phase of the disease. Warmth is highly 
important; to ensure it, the patients should be nursed between 
blankets and adequately covered up; it has several times been - 
observed that severe cases did not improve until they had been 
transferred from a cold ward to a warm one. Anything like open- 
air treatment has been proved to be quite out of place in the treat- 
ment of these patients. The value of warmth is probably due to 

’ its effect in determining blood to the surface of the body with the 
consequent relief of renal congestion, and to the promotion of the 
excretory function of the skin. 

With regard to diluents, the patients were given daily four pints 
of milk, two and a half pints of barley water, and a pint and a half 
of lemonade, eight pints of fluid in all. The drinks were all given 
warm, and were administered every two or three hours. The 
objects aimed at by this excess of fluids were the restoration of the 
urinary flow, the rendering of the urine less irritating by dilution, 
the washing of toxins and inflammatory products from the kidneys, 
and the promotion of perspiration. 

With regard to purgatives, the patients were given a dose of 
castor oil on admission, if constipation had been previously present ; 
the bowels were subsequently kept open once or twice daily by the 
use of a daily morning purge of magnesium sulphate, the usual 
dose being half an ounce. 

Under this simple treatment the acute symptoms usually sub- 
sided rapidly ; patients admitted after a week or ten days’ illness 
in a state of great distress often passed within two or three days to 
a condition of comfort; the urinary flow was re-established, the 
blood-pressure fell rapidly, the amount of albumin diminished and 
the oedema began to subside. 

The question of diet is a difficult and important one, and one 
upon which considerable difference of opinion exists. Some 
observers restrict their patients to fluids for a considerable period, 
others allow solid food from the start. The writer does not wish 
to be dogmatic on this point; his personal opinion is, however, 
that during the early part of the illness the patients do best on the 

‘fluid diet described above, an orange or other fruit being perhaps 
given as a placebo. Ata later stage, when the oedema had been 
absent for several days, the blood-pressure was approaching the 
normal, and the albumin considerably reduced, the patients were 
given bread (three-quarters of a pound), butter, and rice-milk (one 
pint), with milk (three pints), barley water and lemonade in 
addition. The period for which patients were restricted to fluids 
was usually about ten days. : 
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The fluid or solid character of the diet appeared of more 
importance than its chemical composition; the effect of the 
addition of solid food should therefore be watched; not infrequently 
it is followed by a slight rise of blood-pressure, occasionally by 
an increase in the albumin, more rarely by a return of pain in the 
back and of blood in the urine. If these disturbances are severe, 
the patient should be put back on fluids. 

The diet must, of course, be modified by a consideration for the 
individual patient, the tongue, appetite, and general condition being 
taken into account. Anasarca is not as a rule a contra-indication to 
excess fluids; but if there is a tendency to persistent waterlogging 
the fluids should be reduced : again, if the fluids promote vomiting, 
solids should be substituted. In such cases a diet of weak tea and 
toast is sometimes useful for a few days. When the gastric dis- 
turbance is severe it may be well to substitute barley-water for milk 
for one or two days. In general terms it may be said that though 
the excess of fluid is not always tolerated, yet those patients do 
best who are able to take it. 

The fluid diet does not seem in any way injurious to the patients ; 
on the contrary, patients admitted to hospital looking pallid and ill 
often became ruddy’ and healthy-looking on a diet of milk only; 
in such cases the pallor was clearly not due to the fluid diet, but to 
the disease. 

As convalescence commences, pudding, eggs, and occasionally 
fish, were added to the diet, their effect being watched; the final 
stages of convalescence did not come under the writer’s observation. 

Since the causation of the uremic convulsions is unknown, 
their treatment is empirical. Lumbar puncture under chloroform 
appeared to be of real value, about one ounce of fluid being with- 

drawn; in only one case did fits recur after its use. Venesection 
(twenty ounces being withdrawn) also appeared useful, especially 
if followed by saline transfusion into the vein. Morphia (quarter 
grain hypodermically) was employed with some apprehension, and 
was only used twice; in one case the fits recurred, in another they 
ceased. The use of hot packs as treatment for this complication 
was abandoned ; in three cases they appeared to do actual harm, 
the patient having a fit soon after the application of the pack ; 
the heat to the skin appeared to act as a stimulus. Since the 
patient often perspires freely, there is no clear indication for 
their use. 

The troublesome bronchitis was much benefited by a mixture 
containing tr. camph. co., liq. ammon. acet., and small doses of vin. 
ipecac. 
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Dyspneeic patients should be propped up in bed, the upper part 
of the body being kept warm by a nursing-cape. 

Full doses of bromide were used for severe headache, restlessness, 
and nocturnal dyspnea. Where definite cystitis was present, it 
was treated by means of pot. citrate, and tr. hyoscyamus. When 
anemia supervened, iron was useful. 

Pleural effusion usually disappears rapidly ; if large or obstinate, 
however, it ought to be tapped, for it must increase the danger 
should convulsions supervene. 

There are no grounds for the administration of urinary anti- 
septics, for the urine is nearly always sterile, and organisms 
cannot be found in the kidneys examined post-mortem; nor does 
any indication exist for the use of diaphoretics or diuretics as a 
routine treatment; such remedies may well increase renal con- 
gestion, and thus do harm. 

The patients should be kept strictly to bed till convalescence is 
assured. 

Every case in which the diagnosis of acute nephritis has been 
established, even though of slight severity, ought to be transferred 
to England for convalescence. ‘ 

The question of the transport of these patients is an important 
one. With the exception of unusually protracted cases, they ought 
not to be sent across the seas while cedema is still present ; and 
never until the urinary flow is fully re-established and all uremic 
symptoms have disappeared. Cases of average severity may 
usually be sent to England about twelve days or a fortnight after 
their admission to the base hospital. If any active symptoms are 
present the long journey is injurious, and may even prove fatal. 

The patients should be sent as stretcher-cases ; and throughout 
the journey should be carefully protected from cold by a sufficiency 
of blankets, particularly in bad weather. Severe relapses have 
followed chills sustained in transit, at railway stations or in motor- 
ambulances. 


Post-MORTEM APPEARANCES. 


Four cases terminated fatally; three of these were investigated 
by Captain H.G. M. Henry and are to be more fully described in 
a separate communication. 

Three of the four cases showed undoubted evidence of long- 
standing renal disease, upon which an acute attack had been 
superadded. , 

In one of the cases (Case 1) neither history nor post-mortem 
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evidence of preceding renal disease was present. The patient, 
aged 21, had been taken ill during a period of severe fighting, and 
had been exposed to great hardships before admission; he first 
came under the writer's observation during the convulsions which 
terminated fatally. Death took place one week after the onset. 
Post-mortem: great general oedema; double pleural effusion ; 
purulent bronchitis, with a granular condition of the trachea; 
spleen much enlarged and soft; kidneys congested, but otherwise 
showing no great macroscopic changes ; capsules stripped readily ; 
a few subcapsular cysts on the surface of one kidney. Microscopi- 
cally, lesion essentially a tubular one, with swelling and desquama- 
tion of the epithelium ; a few glomeruli showed proliferation of the 
cells; no interstitial changes. 

Bacillus perfringens cultivated from spleen, probably a post- 
mortem contamination. 

Case 2.—Aged 20: death from repeated hemorrhages and 
exhaustion. Post-mortem: great general oedema; ascites; puru- 
lent bronchitis; dilatation of heart; kidneys large, pale, with 
a marbled appearance. Microscopically, old-standing parenchy- 
matous nephritis, with degeneration of glomeruli; distended tubules 
and some interstitial change. 

Case 3.—Aged 40: death from convulsions. - Post-mortem : 
edema of lower part of body ; spleen slightly enlarged ; mesenteric 
glands slightly enlarged ; right kidney, impacted ureteral calculus, 
with hydronephrosis; left kidney congested, no obvious macroscopic 
change; no section preserved. Streptococci, in association with 
B. coli communis and a diplococcus, were grown from spleen, 
kidneys, and mesenteric glands, probably a post-mortem con- 
tamination. 

Case 4.—Death from repeated hemorrhages and exhaustion. 
Post-mortem : congenitally small and malformed kidneys with 
hypertrophied ureters. 


BAcTERIOLOGY. 


Blood-cultures invariably proved sterile. Cultures of the urine 
also were usually sterile, although a few colonies of staphylococci 
or coliform bacilli were occasionally grown, probably as the result 
of contamination. Similar results were obtained in the lower-tract 
cases. It will be noticed that the results of cultures made from the 
organs post mortem were equally inconclusive. 
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PATHOLOGY AND CAUSATION. 


Age.—For the sake of comparison the following table shows the 
average age of fifty consecutive cases of acute nephritis, and also 
the average age of fifty cases of each of four common maladies sent 
down the line and admitted during the same period :— 


Nephritis on o oe ee +» 30 years. 
Bronchitis oy a a0 = - 30 ,, 
Influenza oe a sie a wer SBS oye 
Tonsillitis ak aie; fe ‘eis folate, S2BP see 
Trench foot os a . oe 22 


Nephritis and bronchitis thus head the list ; and hence it appears 
probable that increased age is a predisposing factor. 

Previous Renal Disease.—In about twenty-five per cent of the 
cases there was either thickening of the artery of the wrist, a history 
of previous renal disease, or both. It may be noted that of the four 
fatal cases three were found post-mortem to have been the subjects 
of long-standing renal disease, although in only one of them (Case 2) 
was this ascertainable during life. From the worn-out aspect of 
some of the patients, the writer is of opinion that a proportion 
higher than is clinically ascertainable are really the subjects of 
long-standing damage to the kidneys, which may be regarded as 
predisposing to the acute condition. 

The search for setiological factors has not hitherto thrown much 
light on the causation. Neither indulgence in alcohol, the drinking 
of chlorinated water, nor the eating of any particular food have yet 
been shown to be guilty.. Exposure to cold can hardly be the 
essential factor, for the cases were common in the summer. In 
only two cases did the writer consider the condition to be syphilitic 
in nature. 

Certain facts suggest that the process is an infective one. A few 
cases occurred early in 1915, and the numbers steadily increased 
during the spring and summer. This gradual increase in the 
number of cases is strongly suggestive of the growth and spread 
of some causal organisin. Small outbreaks occur, several men 
being sometimes affected in one battalion within a few days. 
Orderlies employed in hospitals seem particularly liable to the 
disease; on the other hand, officers are comparatively exempt. 
Most of the cases come froin the trenches ; some, however, come 
from behind the line, and even from the base. The disease seems 
specially prevalent in the neighbourhood of Ypres. Further, the 
clinical aspect of the cases, the mode of onset, the febrile reaction, 
the furred tongue and pain in the limbs present the picture of an 
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acute infective process; the occasional occurrence of herpes and 
parotitis points in the same direction. 

Although the disease appears to be due to an infection, the 
growth of the organism does not necessarily take place in the 
kidneys themselves; indeed the evidence on this point is all the 
other way. It may well be that the organisms multiply in some 
other part of the body, their toxins being brought to the kidney, 
and there setting up inflammation. The frequent association of 
tracheitis and bronchitis suggests the pulmonary tract as the nidus 
of infection. 

Nothing is yet known as to the method of spread. One point 
may give the clue, naniely, the comparative immunity of ofticers. 
The writer can only discover one etiological factor bearing on this: 
The soldiers are very liable to slight septic infections, such as boils, 
sore fingers, and the like ; officers, on the other hand, are not nearly 
80 liable to these conditions. Many of the nephritis cases present 
septic foci of this nature; in two of the writer's cases the disease 
followed immediately after a severe septic infection of the hand. 
Rosenow (‘Elective Localization of Streptococci,” Journal of 
American Med. Assoc., November, 1915) believes that special 
strains of streptococci may arise showing a predilection for certain 
organs ; possibly such a strain may have a tendency to affect the 
respiratory tract, and subsequently the kidneys. It would be of 
interest to learn whether purulent bronchitis is more prevalent 
amongst the soldiers than amongst officers. Ophiils (Journal of 
American Med. Assoc., November, 1915) suggests that in certain 
forms of nephritis organisms are brought to the kidneys by the 
blood-stream and are there destroyed, the toxins thus liberated 
giving rise to nephritis, while the urine might remain sterile ; such 
cases would present a contrast to the many instances of septicemia 
in which organisms pass through the kidneys and are found in the 
urine, although no nephritis is present. 

As to whether the disease be due to one organism or to several 
and whether the kidneys be affected by the toxins or by the 
organisms themselves, appears to be essentially a bacteriological 
problem ; and it may be hoped that further investigation will lead 
to another success in the campaign waged by military medicine 
against the diseases which affect the soldier in the field. 

The writer expresses his obligation to Lieutenant-Colonel J. H. 
Campbell for facilities in investigating the cases at No. 11 General 
Hospital, and to Colonel Sir Bertrand Dawson for the interest he 
has taken in the work and for his valuable suggestions. 
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THE TREATMENT OF GUNSHOT WOUNDS OF THE 
LUNG AND PLEURA. 


By Captain R. V. DOLBEY. 
Royal Army Medical Corps. 


THE conclusions upon which this paper is based were obtained 
from the study of forty-three consecutive cases of injury to lung 
and chest wall treated in hospital from September 1, 1915, to 
November 30, 1915. 

These injuries were caused by rifle bullet, shrapnel ball and 
fragments of casing of shell and bombs; the cases arrived from 
seven to twelve days after the infliction of the wound. 

In none of these cases had any surgical treatment, such as 
aspiration, been attempted on the P. or on the hospital ship. 

The clinical signs presented by these cases were those of fluid or 
air and fluid in the pleural cavity, and for purposes of classifi- 
cation and essential treatment can be described under the headings 
hemothorax, pneumohemothorax, and pneumothorax. 


H2MOTHORAX. 


There are three clinical varieties of this condition. First a 
massive hemothorax with collapse of lung, the level of fluid 
rising to the clavicle. Second, an effusion of fluid with lung floating 
on top of the fluid level and compressed against the unyielding 
chest wall. Third, a minor degree of effusion, varying from a thin 
layer at the base to an amount that rises to the angle of the 
scapula ; in this variety there is still presence of tactile vocal fremitus 
and vocal resonance in a degree varying with the amount of 
effusion. 

In the variety with massive effusion up to the level of the 
clavicle there is complete absence of breath sounds and of tactile 
vocal fremitus. In the second variety there is usually loss of 
breath sounds and of tactile vocal fremitus up to the level of the 
fourth rib, while, above, there is “ skodaic”” resonance and increased 
harshness of breath sounds. 

At the time the cases reached the hospital each variety of 
hemothorax seems to have been definitely established, for in no 
case did either variety merge or become transformed into the 
other. By the seventh day from the infliction of the wound the 
amount of the effusion seemed to have been definitely determined. 
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Even in the cases of re-accumulation of fluid after aspiration the 
level of the fluid never rose above its original height. This appears 
to afford clinical justification for the established practice of waiting 
for some days, except in urgent cases of cardiac embarrassment, 
before aspiration is attempted. f 

There is a marked immobility of the chest corresponding in 
degree to the amount of effusion. The heart is dislocated to the 
other side in all cases of gross effusion of fluid, but the amount of 
embarrassment depends more upon the rapidity with which the 
effusion is poured out and the presence of coexisting pneumothorax 
than upon the actual amount of fluid. The development of the 
chest has an important bearing on the degree of cardiac embarrass- 
inent ; the more capacious the chest the more room for the contra- 
lateral lung to expand. 

There is also more cardiac embarrassment in cases of left-sided 
hemothorax; the heart appears to tolerate dislocation to the left 
of the sternum more readily than to the right. In empyemata, 
where the fluid is under greater pressure in view of the protective 
attempts of pleural adhesions to wall in the effusion, and where the 
fluid is excreted more slowly, there is often very great cardiac 
dislocation with little embarrassment of cardiac action and 
dyspnoea. 

The slight effusions of fluid invariably show tendency to rapid 
absorption, particularly after aspiration, even though only slight 
amounts of fluid are removed. Aspiration in these cases seems to 
upset the balance between excretion and absorption in favoyr of 
the latter process. These slight effusions often present the clinical 
paradox of a thin layer of fluid with a coincident coarse pleural rub, 
especially in expiration. This is due to the separation of pleural 
surfaces covered with clot of butter-like consistency. This is the 
only type of hemothorax which shows a tendency to natural 
recovery and absorption, without aspiration, in a reasonable time. 


HH. MOPNEUMOTHORAX. 


In the majority of these cases the pneumothorax is apical, but 
there are cases, clinically very difticult to diagnose, in which there 
is a patchy pneumothorax even at the base of the lung. Here the 
air is imprisoned by adhesions and, masking the clinical signs, 
increases the difficulties of diagnosis. These localized collections 
of air do not appear, as a rule, to be under any very great pressure 
and present a natural tendency to absorption. In none of our 
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cases of pneumothorax was there any evidence of the presence of 
gas from gas-forming bacilli. 

The condition of hemothorax with apical pneumothorax 
presents an immobile barrel-shaped chest on the affected side, 
often with very marked bulging and dyspnoea, especially in the 
recumbent position. There is great displacement of the heart, 
greater and accompanied with more embarrassment than in gross 
hemothborax or pneumothorax. The fatal cases in particular are 
of this type, death occurring from cardiac syncope. In left-sided 
apical pneumothorax the heart is so dislocated as to give the 
impression of torsion, as if there was acute kinking of the great 
vessels at the base of the heart by the degree and suddenness of the 
dislocation. The displacement of the heart varies with the pressure 
under which the air exists, and the embarrassment of that organ 
with the rapidity with which the air and fluid collect. The heart 
exhibits remarkable power of accommodating itself to varying 
degrees of pressure of air, and may show a diminishing degree of 
embarrassment as time goes on without a corresponding diminution 
in the amount of dislocation. 

The clinical signs in these cases are those of fluid below the 
level of the fourth rib, as a rule, and the “box” note of pneumo- 
thorax above, with complete absence of breath sounds and tactile 
vocal fremitus. These signs transgress the middle line, and often 
show the distended pleura as far as two inches beyond the edge of 
the sternum. 

Pneumothorax, pure and unaccompanied by hmothorax, is 
very rare asa rule; a slight effusion is always present. So much 
air is absorbed during the first few days and during the subsequent 
period of observation that the physical signs may rapidly alter. 
The clinical signs presented in these cases are those of absence 
of breath sounds and vocal fremitus in a rigid, immobile, barrel- 
shaped chest. There is little doubt that these cases, arriving at 
M. after a considerable lapse of time, do not nearly represent the 
condition at the time of the original wound. In the field a number 
of cases are seen where the initial wound of the chest, more marked 
where the exit wound is in the front of the chest, are accompanied 
by ingress and egress of air; these wounds are either packed or 
closed up superficially. But on arrival in M. there is very 
little of the pneumothorax, which must have existed at the 
commencement of the voyage, to be discerned, so rapidly is 
air absorbed. 

Clinical Value of Temperature-—As a guide to treatment the 
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study of temperature is valuable. All effusions of blood into the - 
pleural cavity, with the possible exceptions of the minor degrees of 
hemothorax, are accompanied by fever from 100° F. to 103° F. 
The fever is uniformly marked throughout the whole day and is 
not subject to great oscillations. This condition of fever is also 
exhibited in all extravasations of blood into serous cavities. It is 
due presumably to the absorption of fibrin ferment or other products 
of coagulation. Marked difference in the morning and evening 
reading is suggestive of empyema, more particularly when the 
tongue is furred and when the skin and conjunctive are jaundiced. 
An icteroid tinge is usually marked in the conjunctiva even in 
uninfected hemothorax. 

In cases of haemothorax left untreated by aspiration the 
temperature tends to fall by the end of the second or third week, 
even though the physical signs of fluid still remain. Usually, how- 
ever, coincident with the fall in temperature, appears a degree of 
return of tactile vocal fremitus and breath sounds. There is 
always a sharp fall in temperature after aspiration, though, in 
some cases, there is a tendency to rise again gradually after two or 
three days, but not to the previous height of fever. Re-accumula- 
tion of fluid is always accompanied by a sharp rise in temperature. 

The development of empyema also is characterized by a gradual 
rise of temperature, with marked diurnal oscillations and other 
clinical evidences of pyogenic infection. 

After efficient surgical drainage of enipyemata there is a sharp 
drop in temperature ; the fall is maintained until convalescence is 
over. If, after drainage of empyemata, there is a subsequent rise 
of temperature, it is found to be due to the presence of a quantity 
of infected clot. Not until this clot is removed by irrigation or by 
the exploring finger does the temperature finally subside. Only in 
the cases where it is necessary to remove infected clot is irrigation 
advisable. 

Clinical Value of Hemoptysis.—Only in 75 per cent of cases 
is there any hemoptysis at any stage; 25 per cent only have 
an initial hemoptysis when the wound is inflicted; 50 per cent 
of the cases have hemoptysis about three days after being 
wounded. The early hemoptysis is always bright red and consists 
of pure blood only; the hwmoptysis occurring on the third day 
is streaky and mixed with sputum, and may continue off and on 
for as long as two to three weeks. Aspiration has, as would be 
expected, a marked effect in the cessation of streaky hemoptysis; 
blood-spitting, however, may reappear with fresh bleedings and 
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reaccumulations. There were no cases of pure hemoptysis among 
those who arrived; these probably all die before they reach M., 
as also do the cases of rapid and gross pneumothorax. All the 
wounds, with one exception, seen by us in M. were closed and 
healed ; they seldom appear to be.of such size as to allow ingress 
and egress of air; this refers to wounds caused by shrapnel ball 
or rifle bullet. The extensive wounds with loss of bony rib, caused 
by shell casing, arrive in M. with established pneumothorax. The 
most dangerous of these wounds are those of a valvular nature, 
admitting air but not allowing egress of air. In these the presence 
of pneumothorax gradually increases ; the dislocation of the heart 
is marked and the embarrassment of that organ grave. Immediate 
resection of a rib is urgently needed to relieve the great positive 
pressure inside the thorax. 

Clinical value of dyspnea as an aid to diagnosis and treatment 
is uncertain. At the moment of infliction of the wound there is 
a sharp pain in the chest and dyspneea. Later on grave respiratory 
distress is not as common as would be expected. Most of the 
cases were able to adopt the recumbent position on board the 
hospital ship, but, during the process of disembarkation at M., 
some change seems commonly to occur, and on admission many 
cases of effusion, and especially of heemopneumothorax, are in great 
respiratory and cardiac distress; they can only rest in comfort in 
the orthopneic position. Aspiration or resection of a rib has an 
immediate and beneficial effect upon true dyspnoea ; dyspnoea with 
cardiac displacement is an absolute indication for aspiration. It is 
surprising how great an amount of fluid and air is tolerated in the 
pleural cavity in men with big and roomy chests; in individuals 
with narrow, contracted chests a slight degree of effusion will 
sometimes cause a grave dyspnoea. 

Surgical emphysema is often remarked in the neighbourhood of 
the exit wound—usually local, but sometimes general. It is in the 
majority of cases only in the neighbourhood of the exit wound and 
can be explained by the fact, so constantly established at autopsy, 
that the exit wound is plugged by lung tissue. Coughing or any 
violent expiratory effort is sufficient to force air into the tissues. 
More particularly in the case of perforating shrapnel wounds is this 
surgical emphysema seen. Surgical emphysema is of academic 
interest only and does not seem to affect the progress of the case. 
In one of our cases there was a hernia of the lung beneath the 
unbroken skin, where a shrapnel ball had broken the rib without 
perforating the skin. 
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The position of the wound in the lung seems to affect the inci- 
dence and amount of hemo- and pneumo-thorax. Wounds, the 
track of which can be estimated by the exit and entry wounds, 
passing obliquely through the apices or anterior margins of the 
lung, are more commonly associated with pneumothorax and not 
with gross hemothorax. Wounds passing directly through the 
lung, especially in the neighbourhood of the root of the lung, are 
associated more often with the massive effusions. One of our cases, 
complicated by an aneurysm of the first part of the axillary artery, 
was an instance of gross hemothorax from a wound of the axillary 
vein. In this case after two large aspirations the wound in the 
vein healed ; here the fluid remained uninfected throughout. The 
third part.of the subclavian artery was subsequently ligatured with 
great success. , 

The clinical value of colour of the effusion after aspiration is 
very great. In cases where a prompt bacteriological examination 
both by slide and by cultivation is not possible or valuable time 
cannot be spared, determination of empyemata by smell, colour and 
deposit can be made. Effusions are very varied: they are clear 
and colourless, cloudy and turbid, clear port-wine red, bright 
scarlet with deposit, chocolate colour, opalescent and greenish, pale 
pink with deposit. The clear port-wine red is characteristic of 
uninfected effusions and is the effusion most commonly met with. 
Effusions with deposits are always suspicious. Chocolate-coloured 
and opalescent effusions are certainly empyemata. ll smelly 
effusions also are, without doubt, empyemata. 

The reports of bacteriologists bear out this rough colour test 
very generally. The pleural effusions are not all pure hemothorax 
by any means. There is always a mixture of blood with pleural 
effusion due to trauma and irritation of the pleural surface, just as 
will be found in ordinary medical cases of general effusion. For 
the blood in the pleural cavity acts as a foreign body and sets up 
pleural irritation. One of our cases of bomb wound of the thorax 
was characterized by a clear pleural effusion, apparently purely 
traumatic. It is this admixture of pleural effusion with blood from 
the vessels of the injured lung which probably accounts for the 
fact that effusions of blood-stained fluid in the pleural cavity, and 
after aspiration, do not conform to the usual rules governing 
clotting of blood. None of the pleural effusions behave in the 
recognized way as regards coagulation. The regular separation of 
serum and fibrin is not to be recognized in fluid obtained by aspira- 
tion after prolonged standing. The reaccumulation of fluid is not 

12 


164 Treatment of Gunshot Wounds of the Lung 


due to true secondary hemorrhage from the wound in the lung, 
but rather to a pleuritic effusion tinged with colour from the 
remaining clot. 

The condition of the contralateral lung and pleural cavity has 
an important bearing on the treatment. In many cases there is a 
marked bronchitis, probably from hypostatic congestion; and in 
some cases a true lobar pneumonia of the other lung complicates 
the case. Here the value of aspiration is most marked. Cough, 
hitherto almost constant, causing the greatest damage to the 
wounded lung, clears up immediately after aspiration. We bave 
had cases of bronchitis, with an amount of sputum sufficient to fill 
one or more pint pots in the day, clear up at once after aspiration in 
a most remarkable way. Similarly pneumonia of the uninjured lung 
shows a tendency to rapid progress towards cure—marked diminu- 
tion in the respiration-rate, distress, dyspnova and fever. 

In one of our cases of true emphysema is an elderly fibrotic 
man; aspiration of a moderate effusion only had a most marked 
effect in the improvement of the bronchitis in the contralateral 
lung. 

X-ray findings are of great value, especially in those cases 
where the presence of patchy pneumothorax masks the symptoms, 
and when, after ineffectual needling of the pleural cavity, the signs 
of fluid still persist. The dislocation of the heart is clearly visible, 
and the cardiac pulsation that can be felt immediately below the 
right clavicle in cases of gross effusion is apparently conducted 
from the right ventricle. There is suggestive evidence of a rotation 
of the heart upon the great vessels. The diaphragm is fixed and 
immobile, and very greatly depressed by the effusion, for blood is a 
very heavy fluid. This bears out the immobility of the affected side 
of the abdomen which, clinically, is correctly attributed to a fixed 
and immobile diaphragm. Pneumothorax shows up as a clear 
bright area which transgresses the middle line as the pleural cavity 
in question is distended. . 

The diagnosis of emphysema is helped by screening. There is 
no level of shifting dulness as is seen in recent hemothorax or 
hemopneumo-thorax. The dark area is seen fixed by adhesions. 
In empyemata there is marked displacement of the heart, far 
greater than the amount of dyspnoea would lead one to believe ; 
the slight amount of cardiac embarrassment is due to the ease 
with which the heart accommodates itself to gradually increasing 
intra-thoracic pressure. 

Later on, the X-ray is not reliable in determining the difference 
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between fluid and thickened pleura or organizing clot. Here an 
aspirating needle is far superior and more reliable than the X-ray or 
the stethoscope. 

The treatment of wounds of the lung and chest wall is directed 
towards healing the injured lung vessels and the leak in the smaller 
bronchioles or alveoli, from which the air escapes into the pleural 
cavity. To this end absolute rest in a recumbent position, unless 
there is dyspnoea from respiratory or cardiac embarrassment, is 
essential for at least three weeks; this is followed by comparative 
rest for another three weeks. In no case has any patient suffering 
from perforating wound of the lung been sent to England under 
six weeks from the time of admission. The proof of this lies in 
the fact that only one of our thirty-seven cases, sent by hospital 
ship to E., has developed fresh accumulation of fluid on the voyage 
or upon arrival in EK. None of our cases has developed the sudden 
pneumothorax which is the danger of too early and rapid con- 
valescence. In cases of dyspnoea the sitting-up posture is adopted. 

In one of our earlier cases of hremothorax, in which aspiration 
had removed the effusion and, beyond slight thickening of the 
pleura, the patient appeared to be well, a sudden attack of syncope 
developed after slight exertion three weeks after admission. 
Clinical examination showed a rapid reaccumulation of fluid and an 
apical pneumothorax, but before aspiration could be attempted 
death supervened. The condition was confirmed at autopsy. 

During the period of absolute rest in bed, the patient is not 
allowed to wash his own face or perform any duty for himself nor 
to use his arms, while all attempt at straining or exertion is 
forbidden. 

The drug treatment adopted consists in the regular administra- 
tion of urotropin to keep the pleural effusion from becoming 
infected, and of substances to promote coagulation of blood and 
to contract the muscular tissue of the minor vessels of the lung. 
Morphine and ergotinin citrate have been largely administered for 
their effect upon the blood-vessels, and animal serum to promote 
coagulation. Of these measures we have felt inclined to place most 
value in regular injections of serum; in default of horse serum we 
have been in the habit of using antistreptococcic serum. This 
serves the double purpose of promoting coagulation and correcting 
possible infection by some strain of streptococcus. The bacterio- 
logical findings show that the streptococcus is the dominating 
organism in the empyemata which may subsequently develop. 
Enemata of calcium chloride for three days at the commencement 
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of treatment have also been given with a view to promote 
coagulation. 

The treatment of effusion is by early aspiration in every case in 
which there is clinical evidence to lead to the belief that any 
considerable amount of fluid can be withdrawn. This may be 
repeated weekly in uninfected cases. In no case has aspiration 
been attempted before the seventh day, for our cases have not 
reached us in M. until seven to twelve days have elapsed from 
the infliction of the wound. If aspiration is conducted slowly, and 
a careful watch upon the respiration and heart be maintained, as 
much as three pints may be slowly abstracted without any dangerous 
symptoms; a large trocar and cannula or a Dieulafoy evacuator 
may be used. In every case there is relief of symptoms of heart 
and tung disturbance, and a feeling which is constantly described 
as of ‘‘ comfort ” in the chest. 

In the minor degrees of hwmothorax or effusion there is no 
necessity for aspiration, as this condition clears up rapidly under 
expectant treatment; in any case only a few drops of fluid can be 
obtained and with a big needle there is always a risk of producing 
a pneumothorax. 

In our earlier cases we were in the habit of cocainizing the skin 
and the pleura before aspiration, but we discovered that the most 
careful cocainization with 2 per cent novocain could not be certain 
of blocking the intercostal nerves, which are compressed between 
the cannula and the rib at each expiratory movement. There is 
also great emotional distress when the process of aspiration is 
continued, as it has to be, for fifteen to twenty minutes. To avoid 
the risk of movement all operations are conducted in bed in the 
ward. For this reason we employ chloroform, after a preliminary 
injection of morphine and atropine, in every case; and the 
orthopneeic position is adopted. This position ensures the most 
complete evacuation of fluid and causes the least embarrassment to 
the contralateral lung. The employment of a general anesthetic 
gives complete comfort and absence of emotional disturbance. 

In no case has there been any respiratory or cardiac difficulty 
arising from chloroform, and the pulse improves most markedly 
during the process of aspiration. In the cases of urgent dyspnoea and 
cardiac embarrassment, due to gross effusion and the pressure of an 
apical pneumothorax under great positive pressure, the administra- 
tion of chloroform has been attended with the greatest success. 
There is always an element of fear in these cases of extreme 
dyspnoea and palpitation which is corrected by the general anws- 
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thetic, so much so that improvement is observed before the 
aspiration is commenced. 

Displacement of the heart is always an indication for aspiration. 
We have always found that the cases which are most likely to 
develop grave symptoms are those in which an apical pneumothorax 
exists with @ gross hemothorax. In these cases the displacement 
of the heart is extreme. The pressure of air also is liable to sudden 
increase, resulting in syncope. 

Especially is this sudden increase of pressure in a pneumothorax 
to be feared in the cases with persistent cough. . 

Among our earlier cases were some with considerable effusion 

treated only by drug and expectant treatment. The clinical result 
after two months’ observation and X-ray examination was interest- 
ing. The diaphragm remained fixed and comparatively immobile, 
.even in deep inspiration ; there was much flattening of the chest 
on the affected side, and clinical evidence of very great pleural 
thickening, as shown by wooden dulness and diminution of breath 
sounds, combined with a return of vocal resonance and‘tactile vocal 
fremitus. Respiratory exercises begun with care did not appear to 
effect much result before the patients were transferred. ° 

The treatment of pneumothorax is called for by the amount of 
intrathoracic positive pressure; this is to be judged by the degree 
of cardiac displacement and the severity of the dyspnoea and 
palpitation. Death occurs often from heart failure and dilatation 
of the right heart owing to the rapid dislocation of that organ. 
Aspiration of the fluid or resection of a rib relieves the pressure 
of air without any necessity of withdrawing air in cases of gradual 
collection; but in acute and rapid pneumothorax it is necessary 
not only to empty the chest of fluid but also of air. We believe 
that early resection of a rib in selected cases is most valuable. In 
the majority of cases, air is more or less rapidly absorbed, especially 
if a coexisting hemothorax is aspirated. There was no case in 
this series of the collection of gas due to gas-producing organisms. 

Empyemata developed in less than ten per cent of the cases 
comprising this series. ‘The cause, except in the cases of fracture 
of ribs with a ragged external wound caused by fragments of shell 
and bomb casing, is largely due to infection from within, from the 
interior of the lung. Bacteriological examination of the fluid 
obtained by aspiration showed the presence of streptococci, 
staphylococci and bacilli presenting all the variety of morphological, 
characters of mouth organisms. In empyemata the streptococcus 
is the dominant organism, though, at first, its presence may be 
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masked by other coexisting forms. Effusions with deposit on 
standing, chocolate or opalescent green fluids are always to be 
treated as empyemata without waiting for bacteriological con- 
firmation. 

The treatment is resection of a low rib; as the diaphragm is 
depressed by the weight of blood effused, it is easy to resect a 
portion of the tenth rib and to obtain thereby excellent drainage. 
Temperature falls at once after this operation and remains low; 
if, however, there is a recrudescence of fever the cause must be 
looked for in the infection of clot. This clot should be removed 
by careful manipulation with the gloved fingers; care is to be 
taken that fresh bleeding does not result from injury to the wound 
in the lung. Only in the cases of infection of the clot is irrigation 
advisable; in the cases of foul discharge—and in some cases there 
is a Bacillus coli infection superimposed—irrigation with hypo- 
chlorite solution or iodoform in ether rapidly clears up the odour 
and profuseness of the discharge. 

The clinical diagnosis of empyema is helped by X-ray examina- 
tion; the fixation and immobility of the diaphragm, the displace- 
ment of the heart and the shadow of the effusion are well shown. 
There is no level of shifting fluid as is seen in early cases of 
hemothorax; in empyema the effusion is limited by pleural 
adhesions. 

But the aspirating needle is of greater value than the 
X-ray or the stethoscope. For, owing to the thickening of pleura, 
there is often much masking of the clinical signs. 

No attempt should be made to remove rifle bullets or shrapnel 
balls lodged within the lung or chest wall unless they are quite 
superficial, or unless at a subsequent resection of rib the projectile 
comes easily within reach. 

Operation findings, when a rib has to be resected, show the 
value of early aspiration. The exploring finger finds a mass of 
semi-organized clot, often one inch deep, covering the diaphragm 
and filling the sulcus between the diaphragm and the parietal 
pleura. 

In cases of fracture of ribs with ragged external wound great 
care must be taken to explore and thoroughly drain the original 
wound. Broken and comminuted fragments of rib are very liable 
to acute spreading osteomyelitis, which, by causing pain and much 
irregular temperature, may cause erroneous conclusions to be drawn 
with regard to the condition of the interior of the pleural cavity. 

One of the cases of this series was instructive: a ragged external 


- RB. V. Dolbey 169 


wound with fracture of ribs resulted in a valvular wound opening 
into the pleural cavity. Air was sucked in at inspiration, but the 
egress of air was prevented by the valvular opening. There was 
a rapidly progressive pneumothorax with great displacement of the 
heart and urgent symptoms. Immediate resection of a rib allowed 
free air exit and corrected the cardiac condition. 

Post-mortem examination provides the essential confirmation 
to the clinical conclusions. In cases of apical pneumothorax there 
is an escape of air under positive pressure when the pleural cavity 
is opened. In cases of empyema there is great thickening of the 
parietal pleura with semi-organized and adherent clot. 

The lung wounds are instructive. Clean perforating wounds 
are not seen in the cases which come to autopsy. There is much 
tearing and laceration of lung tissue. The lung is firmly adherent, 
by bands of lung tissue the thickness of the finger, to the entry 
and to the exit wound. The exit wound, in the cases of perforating 
wound by shrapnel ball, is plugged with lung tissue, thus account- 
ing for the cases of surgical emphysema in the neighbourhood 
of the exit wound. 

In one case of this series the pulmonary vessels were 
thrombosed from an injury caused by shrapnel ball not amounting 
to solution of continuity of the vessels. : 

Here the whole lung had broken down into a grangrenous and 
friable pulp. The physical signs in this case were particularly 
misleading. ; 

Infarction of the lung, red hepatization of true lobar pneumonia, 
hypostatic congestion and much thickening of the visceral pleura 
are observed in cases of long standing. 

The heart remains fixed in its position of displacement in cases 
of empyema of long standing. This is also observed in cases 
where there is long delay before aspiration is performed in cases 
of hemothorax. Even after aspiration within ten days of the 
development of the hemothorax the displacement of the heart 
is very slowly corrected; by clinical examination the apex beat 
only slowly returns to its former position. 

Where the lung is floated up upon the surface of fluid, rising 
to about the level of the fourth rib, it is compressed between the 
fluid and the unyielding chest wall. At autopsy the anterior 
margins and surface of the lung are emphysematous and the margin 
of the lung is pushed across the mid-sternal line. 

A specially well-aired ward was established at Hospital 
for the sole care of these cases of wounds of lung and chest wall. 
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One advantage lies in the removal of these cases from contact with 
surgical cases of compound septic wounds of long bones and cases 
of gangrene and cellulitis. This care has been justified by the 
small number of cases of infected haemothorax ; of this series only 
six cases of empyema developed. There is also the additional 
advantage of continuity of treatment at the hands of one medical 
officer and the special organization which leads to swiftness and 
accuracy in performing aspiration or resection of rib. 

Of this series there have been six deaths : two from empyemata, 
in which the clot became so infected as to poison profoundly the 
patients in spite of attempts at complete removal of infected clot 
and lavage. Four deaths occurred from rapid development of 
apical pneumothorax in cases of hwmothorax. 

To Colonel Gulland, A.M.S., for the special care in supervision 
of our treatment of wounds of the lung and pleura the credit 
of our success in the treatment of this condition is due. 
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REPORT ON THE RESULTS OF THE BILHARZIA 
MISSION IN EGYPT, 1915. 
By R. T. LEIPER, D.Sc., M.B. 
Wandsworth Research Scholar, London School of Tropical Medicine ; 
Reader in Helminthology in the University of London. - 
(Continued from p. 261, vol. zxv, 1915.) 
PART IV.—EGYPTIAN MOLLUSCA. 
Based largely upon a typical set partly collected and arranged 
By J. GORDON THOMSON, M.A., M.B.! 
Protozoologist to the London School of Tropical Medicine. 


As a preliminary to the systematic dissection of molluscs for 
developmental stages of trematodes it was thought essential to 
form a typical set of the various species of Egyptian Mollusca for 
reference. Through the courtesy of Major Flower and Messrs. 
Nicoll and Bonhote, we were given full liberty to make an 
exhaustive examination of the various ponds in the Zoological 
Gardens, Giza. These waters proved particularly rich in molluscan 
fauna, and, as will be noticed from the localities given under each 
species, provided typical examples of the bulk of the recorded 
forms. 

Molluscs are, generally speaking, essentially aquatic animals, 
but a certain number are adapted to terrestrial life. The latter are 
of interest in relation to these investigations only in so far as they 
may be found living on the weeds overhanging the canals or dead 
in the mud dredged for aquatic forms. A certain number which 
came under our purview in this way are put on record. 

The larval metamorphosis of all digenetic trematodes occurs 
without known exception in the bodies of molluscs belonging to 
the classes Gastropoda and Lamellibranchia, which are comprised 
in the grade Prorhipidoglossomorpha, and are alike distinguished 
by the possession of a visceral commissure, a foot wholly posterior 
to the head and a separation of direct communication between 
gonads and pericardium. 

The large majority of trematode larve develop in the Gastropoda. 
The Gastropoda are specially characterized by a univalve shell, 
an asymmetrical organization and a well-developed head, while the 
Lamellibranchia have a bivalve shell, an internal and external 
symmetry and a rudimentary cephalic region. 

The shells collected are described in accordance with the classi- 
fication set out in the following table ; in every case the diagnosis 
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is provisional and is based upon a comparative study of the material 
with the figures and description given by Pallary in his “ Catalogue 
de la Faune malacologique de l’Egypte,” published in Cairo in 1909. 


Cuass GASTROPODA. 


< . ; . Tectibranchia ) (marine 
g Opisthobranchia { Nudibranchia } forms) 
a Helicide {BEE 
g Stylommatopbora Pupide { LEUCOCHILOIDES. 
CALAXIS. 
5 | | Succineide —succinra. 
f Pulmoneta PLANORBIS. 
| Planorbide 4 BULLINUS. 
> PYRGOPHYSA, 
Basommatophora j Physidee oPHVER, 
Limneide —LInnma. 
( Ancy lids —ANCYLUS. 
‘ Docoglossa 
< /Aspidobranchia 
me Rhipidoglossa —Neritide —NERITINA. 
7 Paludinides VIVIPARA. 
z ; aot | CLEOPATRA. 
4 Ampullaride 4 AMPULLARIA. 
; LANISTES, 
E | Twnioglossa—Platypoda— 4 ya) .atidw Rites 
a { v. BYTHINIA. 
e Hydrobiide { : 
®  Pectinibranchia y ae we | nypRosta. 
Melaniide = —MELANIA. 


Toxiglossa 
Stenoglossa 

Rhachiglossa 
Crass LAMELLIBRANCHIA. 


Cyrenidee =—coRBIcuLa. 

CYCLAS (SPHA#RIUM), 
Cycladida {Pius 

EUPERA. 


oak as NODULABIA. 
i 
ptonide: { LAMELLIDENS. 


ai J MUTELA. 
Mutelide | sParHa. 


GASTROPODA. \ 
HELICIDE. 
Helix (Hygromanes) obstructa, Ferussac, 1821. 


Common among the overhanging grass along the edges of the 
ponds in the Zoological Gardens at Giza. 


Eulamellibranchia—Submytilacea— 


Fic. 56.—Hygromanes obstructa. (x 2.) 


Stated by Pallary to be common throughout the Delta, but not 
found by us elsewhere than above. 
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Helix (Cochlicella) barbara, Linneus, 1758. 
Common in the Zoological Gardens, Giza, associated with 
Hygromanes obstructa. 


4 3 


Fic. 57.—Helix barbara, (x 2.) 
Recorded by Pallary as not uncommon around Alexandria. 


Eremina desertorum, Forskal, 1775. 

Common on the Mokattam Hills east of Cairo. Is said to occur 
over the whole Desert of North Africa from South Tunis to the 
Red Sea. This species has a remarkable capacity of withstanding 
adverse conditions. A specimen stuck down on a tablet in the 
British Museum, 1846, was found to be alive four years later, and 
survived two more years. The Rev. A. H. Cooke kept ten examples 
alive in a tin box without food for eight years. 


Fig. 58,—Kremina desertorum. (x 1.) 


An additional point of interest attaches to this species from the 
fact that in all probability it was the one upon which the survivors 
of H.M.S. ‘‘ Tara” are reported to have fed during their captivity 
with the Senussi near Sollum prior to their rescue by the Duke 
of Westminster’s armoured car detachment in the spring of 1916. 


Pupipx. 
Leucochiloides sennaaricus, Pfeiffer, 1855. 


a 3 


Fic. 59.—Leucochiloides sennaaricus. (x 3.) 


Shells only, recovered from the fine mud dredged from the 
attificial ponds in the Zoological Gardens at Giza. Not frequent. 
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Teilhard.has found it in abundance at Matarieh and occasionally 
in the Wadi Hoff near Helwan. 


Calazis unidentata, Jickeli, 1874. 
Collected with L. sennaaricus from mud dredged in the ponds 
at the Giza Zoological Gardens. 


{ 


Fia. 60.—Calaris unidentata. (x 8.) 
Reported as common at Matarieh and around Alexandria. 


SUCCINEIDE. 
Succinea cleopatra, Pallary, 1909. 
(2 Succinea egyptiaca, Ehrenberg, 1880.) 


Several specimens collected from reeds in marshy land on the 
desert side of the Ismailia Canal south of Bilbeis. A single 


Fig. 61.—Succinea cleopatre. (x 14.) 


example taken on the Sweet Water Canal near its connection with 
Lake Timsah. 

Reported from the Mahmoud Canal and Lake Hadra near 
Alexandria, and from Nefisha near Ismailia. 


PLANORBIDE. 
Planorbis boissyi, Potiez and Michaud, 1838. 


Next to Bullinus dybowski this is the commonest molluse in 
the small canals and ditches round Marg. We found it plentiful 
also on the road to Bilbeis from the south in a small canal running 
parallel to the Ismailia Canal. In the marshes to the south-west 
of the town of Ismailia it was also abundant. In other localities 
where we collected around Cairo and in the ponds of the Zoological 
Gardens it appeared to be entirely absent. . 
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Pallary records specimens from the canals at Alexandria, at 
Samanoud and Cairo—‘“‘in a word, throughout Lower Egypt.” 
From our experience, however, it certainly appears to have a very 
limited distribution as compared with Bullinus and other common 
forms in the Delta. 


® @ 


Fia. 62.—Planorbis boissyi. (x 1.) 


In the Sudan, where intestinal schistosomiasis is fairly common, 
this species has a wide distribution. Mrs. Longstaff has recorded 
finds at the following places on the course of the White Nile: 
north and south of Lake No; at Abba Island, Hillet Abbas, Gebel 
En, Bahr-el-Zarafa, and Hillet-al-Nowér. The Swedish Expedition 
collected numerous young examples at Gebel Ahmad Aga. These 
places are shown on the accompanying map. 

Planorbis laurenti, Bourguignat, reported from Lake Timsah and 
from marshes near Ismailia, appears to be the same as P. boissyt. 

P. boissyi is the intermediate host of Bilharzia mansoni in man 
in Egypt. The Cercaria of Bilharzia mansoni is shown in fig. 45. 
It harbours also the developmental stages of a second species of 
bilharzid worm believed to attain maturity in an aquatic bird. 


Planorbis (segmentina) angusta, Jickeli, 1874. 
A single shell of this species was given to us by Dr. Innes, from 


Fig. 68.—Planorbis (segmentina) angusta. (x 8.) 


his collection made on the White Nile. We have found dead 
specimens in our field work. It is recorded from the shore of 
Lake Mariout, near Mex, Alexandria. 
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Planorbis mareoticus, Innes, 1884. 
This small Planorbis is very common in the ponds at the Zoo- 
logical Gardens and elsewhere in Giza. Specimens were frequently 
found at Marg. 


Fic. 64.—Planorbis mareoticus. (x 1}.) 


Pallary says that it is found at Damanhour, Nefische, near 
Ismailia, and is very common around Alexandria. 

Ancey is of opinion that this form is the same as P. ehrenbergi. 

P. mareoticus is the intermediate host of a cercaria believed 
to be the infective stage of a species of bilharzid worm occurring 
in aquatic birds. 


Eca Deposition IN PLANORBIDA. 


Among the fresh-water molluscs at Marg we noticed two types 
of reproduction. There were certain forms like Vivipara and 
Melania in which the eggs were retained until development had 
taken place to such a degree that the progeny were provided with a 
shell showing already characters of the adult. 


Fic, 65.— An egg-mass of Bullinus sp. deposited on weed, 


In other forms, such as Bullinus and Planorbis, the eggs were 
found deposited in flat jelly-like masses on weed from the bottom 
and sides of the stream. Not infrequently similar gelatinous 
masses were found on the shells of Planorbis and Bullinus. That 
these were deposited by the individual actually inhabiting the shell 
seemed little probable. 


R. T. Leiper 177 


Bullinus contortus, Michaud, 1829. 
Common in the ponds of the Zoological Gardens, Giza, at Marg, 
and on the Sweet Water Canal, usually associated with B. dybowski. 


} ro ~ 
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Fic. 66.—Bullinus contortus. (x 2.) 


Mrs. Longstaff bas found it at Lake Shambe and at Masran 
Tsland on the White Nile. It has a very wide range, being reported 
from North, West and South Africa, Abyssinia, the Euphrates, and 
South Europe. 

B. contortus is one of the intermediate hosts of Bilharzia 
haematobium (sens. strictu) in man in Egypt. 


Bullinus dybowski, Fischer, 1891. 


Very common in the ponds at the Zoological Gardens, at Marg, 
on the Sweet-water Canal and generally in the canals and birkets. 


oe 


‘Fic. 67.—Bullinus dybowski. (x 2.) 


ae es 


Teilhard records it from Matarieh, and Pallary notes its occur- 
rence in the collections of Lhotellerie from around Alexandria. 
This form is said by Pallary to be that provisionally named by 
Dr. Innes Physa alerandrina and appears in the lists of Sonsino 
and Looss under this synonym. 

B. dybowski and B. alecandrina are intermediate hosts of 
Bilharzia haematobium (sens. strictu) in man in Egypt. The 
cercaria is shown in fig. 47. 


Bullinus innesi, Bourguignat. 
A number of specimens found associated with the two pre- 
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ceding forms at Marg. Teilhard obtained specimens at Matarieh 
and Lhotellerie from the Mahmoud Canal near Alexandria. 


€ 


Fig. 68.— Bullinus innesi. (x 2.) 


Bullinus innesi on some occasions was found infected with 
cercaria of Bilharzia hematobium (sens. strictu). 


Bullinus (Pyrgophysa) forskali, Ehrenberg, 1831. 


Fairly common in the canal in the village at Marg and in the 
small subsidiaries. It was apparently absent from the Zoological 
Gardens. It is stated by Pallary to occur throughout the course 
of the Nile. In the Sudan Mrs. Longstaff found a specimen alive in 


1 
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Fie. 69.—Bullinus (Pyrgophysa) forskali. (x 2.) 


Lake Shambe, and Dr. Innes describes material from a marsh 
near the Blue Nile. 
Bullinus (Physopsis) spp. 
Pallary considers the records of the occurrence in Egypt 
(Damanhour) of this sub-section of the genus Bullinus as referable 
to young specimens of Physa acuta and P. subopaca. 


(?) Physa acuta, Draparnaud, 1805. 


Some specimens collected from a pond north of Suez and sub- 
mitted for diagnosis by Lieutenant-Colonel A. Balfour, C.M.G,, 
appear to belong to this species. They closely resembled the species 
illustrated in fig. 70, but were twice the size. 
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Physa subopaca, Lamarck, 1841. 
Fairly common in a small irrigation canal in the public gardens 
south of the outflow branch of the Sweet Water. Canal passing 


Fic. 70.—Physa subop.aca, 
through the town of Ismailia. A few examples got in Giza Canal. 


Found at Ismailia also by Letourneux, at Matarieh by Teilhard, 
and around Alexandria by Lhotellerie. 


LIMNZIDE. 
Limnaa cailliaudi, Bourguignat, 1883. 


At Marg, but not in very large numbers. 


Fig. 71.—Limmea cailliaudi. (x 1.) 


Letourneux obtained this species on the shores of Choubrah 
Island, a few miles to the north of Cairo. A small variety has 
been found at Alexandria and Ismailia. 


Limnea alexandrina, Bourguignat, 1883. 
Common in the Zoological Gardens, in the fountain of Shep- 
heard’s Hotel garden, and in the ponds in Esbekieh Gardens, 


Fie. 72.—Limnea, sp. ing. (x 1.) 


Cairo; and in collections of water generally where there is con- 
siderble weed. 
13 
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In marshy pools on the desert side of the Ismailia Canal near 
Bilbeis a peculiar variety [Fig. 72] of Limnea, differing apparently 
from those recorded for Egypt, was found in numbers. 


(2) Limnea truncatula, Miiller. 


Found in large numbers in small irrigation channels on the 
- Island of Gezireh, in the ponds in the Zoological Gardens, Giza, 
and in irrigation channels in agricultural land south of Bilbeis. 
This form, curiously enough, is entirely absent from Marg. 

The specimens differ slightly, but apparently constantly, from 
typical examples of this species received from England, and there 
is some probability that the Egyptian material should be placed 
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Fic. 73.—Limnea truncatula, ing. (x 1}.) 


under a separate category. Pallary states, however, that L. trun- 
catula and a variety minuta is found throughout the course of the 
Nile. 

The occurrence of this form in large numbers in Egypt is 
apparently overlooked by Looss in his discussion on the carrier of 
the liver-fluke of sheep and cattle in Egypt. 


ANCYLIDE. 
Ancylus clessini, Jickeli, 1882. 
A few specimens of this small limpet were occasionally found on 
dead leaves dredged from the bottom of the ponds in the Zoological 


Gardens, Giza. The species has been recorded once previously, 
and was collected by Lhotellerie at Alexandria. 


PaLUDINIDE. 
Vivipara unicolor, Olivier, 1801. 
Gf constant occurrence in all our collections. Very common in 
the ponds at the Zoological Gardens and at Marg. 
Stated by Pallary to occur throughout the course of the Nile 
and its tributaries. 
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Like other operculated forms it can survive for a considerable 
period without water. 


Fic. 74.—Vivipara unicolor. (x 14.) 


There are a number of varieties, based upon colour and ridges 
on the shell. 


Cleopatra bulimoides, Olivier, 1804. 
Widespread in distribution and of common occurrence. Found 


in numbers in mud from canals, at the Zoological Gardens, at 
Marg, and elsewhere. 


Fic. 75.—Cleopatra bulimoides. (x 14.) 


Stated by Pallary to occur throughout the course of the Nile. 
We distinguished specimens of this species provisionally from 
the succeeding form by the brown spiral marking of the shell. 


Cleopatra cyclostomoides, Kiister, 1852. 
Common and found in association with the preceding form, 


from which we distinguish it empirically by its greenish uniform 
coloration. 


There appears to be a number of varieties of shell types in 
Cleopatra bulimoides. 


AMPULLARID&. 
Ampullaria ovata, Olivier, 1804. 


Found only, but in considerable numbers, in the Bahr Yt 
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the Fayum. There are records of its occurrence in Lake Mariut 
and in the Mahmoudieh Canal near Alexandria. 


Fic. 76.—Ampullaria ovata. (x 1.) 


Lanistes bolteni, Chemnitz, 1786. 
Fairly frequent in the Marg Canal in and beyond the village. 
Some examples dredged from the ferry across the Sweet Water 
Canal in the town of Ismailia. 


Fic. 77.—Lanistes bolteni. (x 1.) 


It is said by Pallary to occur along the whole course of the Nile. 


VALVATIDA. 
Valvata nilotica, Jickeli, 1874. 

This minute form ‘occurs in numbers on dead leaves in the 
ponds in the Zoological Gardens, Giza. Examples were also 
collected from the large Giza Canal. It occurred only very occa- 
sionally at Marg. 
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Pallary has specimens from Alexandria, Cairo, and Suez. He 
states that it is distributed along the Nile and its tributaries. 


‘} 4 2 


Fic. 78.—Valvata nilotica. (x 2.) 


HyDRoBIIDe. 
Bythinia (Gabbia) sennaarica, Parreyss, 1853. 


About eighteen specimens in all occurred amongst the material 
collected from Marg. A few examples were found in the ponds of 


Fic. 79.—Bythinia (Gabbia) sennaarica, (x 2). 


the Zoological Gardens, Giza, and a couple were dredged from the 
ferry over the Sweet Water Canal at Ismailia. 

Pallary does not give specific localities, but says that it is dis- 
tributed along the whole Nile. Mrs. Longstaff collected specimens 
from ‘‘ ponds near the Pyramids of Gizeh”’ and at several places on 
the White Nile. 

Hydrobia stagnalis, Linnwus. 

We failed to find this form. It is reported by Pallary to occur 

in Lake Mariout, Alexandria, and at Rosetta. Smith mentions its 


3 ) 
Fia. 80.—Hydrobia stagnalis, Byt. (x 2.) 


presence in Lake Qurun, Fayum and Jickeli lists it for North-East 
Africa. 
MELANUDE. 
Melania tuberculata, Miller, 1774. 


This is a very common form lying usually on the surface of the 
mud at the bottom of canals, ponds and birkets. It varies greatly 
in size. The largest forms collected were those obtained from the 
ponds in the Zoological Gardens. 
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Specimens were less frequent at Marg than Vivipara or 
Cleopatra. Pallary’s records are from the neighbourhood of 
Alexandria, from Asswan and from Suez. 


Fic. 81.—Melania tuberculata. (x 1}.) 


In the bed of a small channel running from a spring into 
Lake Timsah between Ismailia and Ferry Post very large num- 
bers of a small black variety were readily discernible on the sandy 
bottom. 

Melania tuberculata harbours the developmental stages of a 
bilharzid worm believed to attain maturity in some aquatic bird. 


LAMELLIBRANCHIA. 
F CYRENIDE. 
Corbicula consobrina, Cailliaud, 1828. 
In the mud of all the ponds and canals examined this bivalve 


Fic. 82.—Corbicula consobrina. (x 1.) 


occurred in large numbers. On the newly made banks of the 
tertiary canals, resulting from the annual removal of the mud from 
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the bed of the canal, enormous numbers of dead and disintegrating 
shells can always be seen. 

Pallary gives no locality but says that this species is very 
common in all the waters of Egypt. 


CYcCLADIDz. 
Cyclas (Spharium) teilhardi, Pallary, 1909. 
A,few examples were collected from the ponds in the Zoological 
Gardens at Giza. 


Fig. 83.—Cyclas (Spherium) teilhardi. (x 14.) 


Pallary bases the species on material collected at Gabbari near 


Alexandria. 
MUTELID2. 


Spatha rubens, Lamarck, 1819. 
A few examples of this enormous bivalve were dredged in the 


Zoological Gardens. 
It is stated by Pallary to occur in the waters of the Nile and 


in the canals of the Delta. 
UNIonIDz. 
Nodularia nilotica, Cailliaud, 1823. 
Frequent in mud from ponds in the Zoological Gardens and 
from the Ismailia Canal. 5 


Fia. 84.—Nodularia nilotica. (x 1.) 


Pallary states that this species is rarely found in typical form. 
but it occurs throughout the course of the Nile. 
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PortSadano 


Lake 
Dendeamy 


Fic. 85.—Distribution of Planorbis boissyi in the Sudan. 
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Bilharzia haematobium was discovered. The sections showing the 
cercarie entering the skin and some of the illustrations in this 
report testify to his technical skill. 


ADDENDUM TO Part II: on ARMY PROPHYLAXIS. 


In the spring of 1916 further experiments were 
made at the request of Surgeon-General Sir W. 
Babtie to determine the degree of protection afforded 
by a modified Jewell system of filtration which it was proposed to 
instal at various points on the Sweet-water Canal. This system 
consists in the addition of alum in a settling tank prior to filtration 
through sand about a metre in depth, and provides for six possible 
traps for the Bilharzta cercarie during the passage from the source 
to the consumer, viz. :— 


(a) In the settling tank oe (1) Time factor. 
(2) Exposure to oxygen. 
(3) Chemical action of alum. 
(4) Arrest from entanglement in the floccu- 
lent precipitate. 
(d) In the filter Ae a (5) Arrest on the surface by the ‘‘ vital layer.” 
(6) Arrest due to depth of sand. 


A working model was kindly supplied by Mr. McCroquidale, 
manager of the Cairo Waterworks, and the rate of flow, head of 
water and depth of sand were identical with those adopted for the 
field systems, the only difference being in the superficial area of 
filter and settling tank. 

The following conclusions were formulated :— 

(1) The B. cercarie@ survive and remain actively swimming for 
a much longer period than the time (five to eight hours) that the 
water takes to pass through the settling tank. 

(2) Oxygen has a stimulating effect on the cercarie and is a 
necessity for their continued activity. 

(3) Alum in the dilutions used for sedimentation of canal 
water has no effect on the B. cercaria. 

(4) The B. cercarie are not entangled in the flocculent alum 
precipitate. They are seen swimming freely in the supernatant 
fluid twelve hours after the addition of the alum. 

(5) The “vital” layer, formed by the deposition of aluin on the 
surface of the sand and the arrest of bacteria and fungi therein, 
does not arrest the B. cercarie. These were found to pass easily 
through the layer formed by the passage for half an hour of 
aluminized water taken from the settling tanks of the Cairo Water- 
works. The same result followed in another test made by passing 
newly forming alum precipitate on a small area of sand for an hour, 
thus producing an abnormally thick layer. This too offered no 
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obstacle to the leech-like progression of the cercariz, for they were 
found actively swimming in the filtrate twenty-four hours later. 

(6) Finally, depth of sand presented no insuperable barrier, for 
very active cercarie were found in the filtrate of our working 
model within one hour after their addition to the inflow of 
aluminized water, a depth of thirty inches of sand having been 
traversed in this interval. The sand was a sample of that 
ordinarily used by the Cairo Waterworks. Sand of the finest 
grain used in filtration was similarly tested and proved inefticient. 

Mechanical systems of filtration, such as the Jewell system, 
depend therefore solely on the delay they interpose between the dis- 
charging mollusc and the consumer for the amount of protection 
they afford against bilharziosis. At Cairo the additional delay after 
the intake of water from the main stream of the Nile is about twelve 
hours, while at Ismailia under a different system the delay is about 
twenty-four hours. The uniform dispersal of the cercarie in the 
filtered water has also to be borne in mind. The “time factor” 
in the life of the B. cercarie apparently affords a satisfactory ex- 
planation of the relative immunity of Europeans in those Egyptian 
towns where there is both a filtered and raw water supply. 

(A) Sodium bisulphate is used in “ tabloid” 
form to sterilize water for drinking purposes. 
Two “tabloids” are dissolved in a quart water- 
bottle as a rule. Each “tabloid” contains 16 gr. (1 grm.). This 
gives a dilution of 1 in 567. A dilution of 1 in 1,000 is quickly 
lethal to the bilharzia cercaria. These “tabloids” may therefore 
be used with safety in bilharzia-infected countries. 

(B) In view of its germicidal value, chlorine 1 in 1,000,000 acting 
for half an hour is in common use. ‘This dilution would not have 
the requisite effect upon the activity of the bilharzia cercaria. It 
would be necessary to use two parts of available chlorine per 
1,000,000, and afterwards to dechlorinate in order to render water 
taken from the canals and ditches in Egypt free from bilharzia 
infection. 

For troops stationed on small outposts in the Delta safe water 
can be had, after two days, by improvising storage in tarpaulin 
sheets, etc. Where this is impossible the drinking water should 
be separated from ablution water and the former sterilized by 
boiling or by tablets of acid sulphate of soda. The ablution water 
may be rendered quite safe for immediate use by the addition of 
ordinary Army “Cresol”’ in the dilution 1 in 10,000, while 1 in 
90,000 is sufficient if the water is kept overnight. 

(To be continued.) 
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BERIBERI—WITH SPECIAL REFERENCE TO PROPHY- 
LAXIS AND TREATMENT. 


By Coroner WILLIAM HENRY WILLCOX, C.M.G., M.D., F.R.C.P.Lond. 
Physician to Out-Patients, St. Mary's Hospital, London, 


THE following paper is based upon the careful clinical study of 
over fifty cases of beriberi seen during the latter half of the past 
year in the Mediterranean area. 

The cases were of especial interest as regards their etiology. 

It is generally recognized that diet plays a very important part 
in the causation of beriberi, and some writers—e.g., Osler in the 
last edition of ‘‘The Principles and Practice of Medicine’—go so 
far as to definitely classify beriberi among such diseases as scurvy 
as a “‘ deficiency disease.” 

In the cases seen many of them showed some other etiological 
factor than that of diet; there was some toxic influence at work 
as well, such as a previous attack of dysentery, chronic diarrhwa, 
purpura, or jaundice. 

Thus in cases in British troops from the Dardanelles area 
twenty-six cases of beriberi were seen. Of these twelve had 
recently, before the onset of symptoms, suffered from jaundice. 
One case suffered from paratyphoid A fever associated with slight 
jaundice. One suffered from a slight attack of jaundice three weeks 
after the onset of beriberi. Five cases had suffered from previous 
chronic diarrhoea or dysentery. Three cases had suffered from 
purpura. 

In eleven cases of beriberi seen in British troops from the 
Mesopotamia district, one had suffered from recent jaundice 
previous to the attack, and one from chronic diarrhea. 

The dietetic conditions in the two series of cases previous to 
the onset of the disease were similar except that in the Mesopotamia 
series of cases, owing to difficulties unavoidable to an expedition 
of that nature, the dietetic factor undoubtedly played a more 
important part than in the Dardanelles cases. 

Clinically and pathologically there is not the slightest doubt that 
all the above cases were typical cases of beriberi. 

In the twenty-six Dardanelles cases twenty-one suffered from 
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some toxic factor associated with recent jaundice, diarrhoea, para- 
typhoid fever, or purpura, so that it is seen that there were very 
few cases in which diet was the only etiological factor. 

It must be remembered, however, that the diet on campaign 
given in hospital for diseases like epidemic jaundice, diarrhea, 
dysentery, and paratyphoid fever, while being suitable for the 
treatnient of these diseases, is nevertheless very deficient in anti- 
beriberi vitamines, and thus if one regards beriberi as due entirely 
to dietetic influences, these cases cannot be excluded as beriberi 
cases, since the diet associated with the treatment of the diseases 
in question might undoubtedly cause beriberi in a patient who, as 
regards his previous dietary, had only a small margin as regards his 
protection gud diet against beriberi. 

In the Mesopotamia cases the toxic factor was quite unim- 
portant, and calls for po consideration, since the occurrence of 
toxic factors would undoubtedly have been as great amongst any 
other disease occurring in these troops. 


Symptoms. 


In the cases observed, which were almost entirely of the cede- 
matous or wet type, the earliest symptom noticed was usually 
some weakness of the legs or shortness of breath on exertion, 
generally accompanied by malaise and anorexia. 

In a few cases the oedema of the legs was the first symptom 
observed, but it must be remembered that the detection of a pre- 
liminary symptom is dependent on the subjective observation and 
intelligence of a patient, and can only be elicited by means of 
“leading questions.” Paresthesia of the legs occurred quite early 
in some cases, patients complaining of numbness, ‘pins and 
needles” and alteration in the tactile sense. The weakness of the 
legs was shown by inability to march or walk properly, the gait 
being somewhat unsteady. 

Probably one of the earliest evidences of weakness of the legs 
would be shown by the squatting test, which was quite too much 
for any of the patients in my series to perform at the time of 
examination. 

The squatting test consists in the patient bending his knees 
and separating them while standing so that he assumes a squatting 
position with the buttocks a few inches from the ground. A 
beriberi patient is unable to raise himself up from this position, 
and often attempts to do so by climbing up his knees with his 
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hands very much like a patient suffering from pseudo-hypertrophic 
muscular atrophy. 

This test should be remembered by regimental officers as 
a simple way of picking out early beriberi cases from amongst 
a body of troops who may be likely to be affected with the disease 

One patient said that he first noticed that something was 
wrong because he could not step up on to the firing ledge of his 
trench. For a few days he was lifted up there by his comrades, 
and supported while he did his allotted task. He soon became too 
weak to walk and then became a hospital patient. 

Dyspepsia was an early symptom in most of my cases; it was 
not of a severe type and consisted of epigastric discomfort and 
flatulence. There was commonly definite tenderness on palpation 
over the dyodenum. 

Swelling of the legs and feet was a marked symptom in many 
of the cases, and in some the cedema extended on to the thighs, 
scrotum and abdomen. In severe cases there may be oedema over 
the sternum. ‘ 

In some cases the cedema was slight. It must be remembered 
that one important factor in causing the oedema is the standing 
position. In mild cases, after resting in bed and appropriate 
treatment, the cedema quickly clears up. 


Nervous Symptoms (PAR#:STHESIA HAS BEEN NOTED ABOVE). 


Anesthesia and analgesia occurred in all the cases; there was 
inability to distinguish on the feet and legs the difference between 
a pin-prick and finger-touch when the eyes were closed; the 
extent of this anesthesia varied in different cases. In some cases 
the feet only were affected; in others the feet and legs; and in 
some cases the anesthesia of the feet and legs was complete. In 
afew cases the upper extremities were affected. All cases showed 
definite weakness of the legs, and marked wasting occurred in all. 
The extensor muscles were affected more than the flexors, so that 
foot and.ankle drop were present in cases showing severe nervous 
symptoms. There was not opportunity to test the electrical 
reactions of the affected muscles. : 

Tenderness of the calves on pressure was present in all the cases. 
Tn some cases cramp in the calves occurred. 

Gait.——This was unsteady in type and there was a tendency 
for the toes to drop and render walking difficult; the gait was 
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somewhat high-stepping in type in some cases. The gait had not 
the stamping character characteristic of tabes dorsalis. 

Some cases—e.g., two out of the twenty-six Dardanelles cases— 
showed definite circumoral anesthesia. 

Laryngeal paresis occurred in two of the twenty-six Dardanelles 
cases, and in two of the eleven Mesopotamia cases there was 
loss of voice for some days. 

Pharyngeal paresis, shown by difficulty in swallowing, especially 
marked for liquids, occurred in one of the Mesopotamia cases and 
in one of the Dardanelles cases. 

Refleces.—The knee-jerks may be increased in the first few 
days. They are soon, however, diminished, and become quite lost, 
even with reinforcement by pulling the hands apart, the fingers 
being opposed. 

An interesting symptom often present in beriberi cases is that 
the knee-jerk disappears before the Achilles jerk, and when both 
reflexes are lost the Achilles jerk is recovered before the knee-jerk 
when the patient improves. This sign occurred in several of the 
cases of each series. It was first pointed out to me by Lieut.-Col. 
de Crespigny of No. 3 Australian Hospital. I do not believe that 
it has been previously published. ; 

Late signs in some of the cases showing severe multiple 
neuritis may be contractures of the muscles, e.g., those of the calf 
causing a condition of talipes equinus ; these are not common. 


CaRDIO-VASCULAR SYMPTOMS. 


The pulse is usually quickened, especially on exertion. In 
severe cases it may be feeble and irregular. Palpitation is a 
common symptom. The cardiac dulness is increased, both on the 
right and left sides. The heart shows signs of myocardial 
degeneration. The impulse is feeble, and the first sound of the 
heart is short and poor in quality. Often a systolic murmur 
replaces the first sound of the heart more or less completely. 
There may be a definite galloping rhythm in severe cases. Mild 
cases may show reduplication of the second sound of the heart. 

In the twenty-six Dardanelles cases, twelve showed signs 
of marked cardiac involvement. In four of the cases the cardiac 
symptoms were of a very severe type, there being marked dilatation, 
irregularity and galloping rhythm. 

Pyrecia is absent in beriberi cases, unless they are associated 
with intercurrent affections. 
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Vomiting occurred in a few cases; it is a bad sign and many 
of the cases terminate fatally. 
Loss of weight was marked in most of the cases. 


Tyres OF BERIBERI 


other than the ccdematous type described above are :— 

(1) The Acute Pernicious Type—In this type sudden death, 
without previous complaint of illness, may occur and the post- 
mortem examination show signs of beriberi. 

Usually anorexia, nausea, vomiting, epigastric discomfort and 
tenderness occur first,.and these are quickly followed by marked 
cardiac symptoms. Dropsy usually occurs, and also some signs 
of neuritis such as anesthesia, hyperesthesia, paresis, or paralysis. 
The patient dies of severe cardiac symptoms within # few days. 

(2) The Dry or Atrophic Form of Beriberi.—This is similar in 
its symptoms to the cedematous type, except that dropsy is absent. 
Marked wasting is a prominent feature. One of the Dardanelles 
cases was of this type. 

(3) The Rudimentary Form.—In this type the symptoms are 
slight. The patient complains of malaise, dyspepsia with pares- 
thesia and anesthesia of the lower extremities, and some loss 
of power. The symptoms rapidly clear up under appropriate 
treatment. 


Post-MORTEM SIGNS. 


Three of the Dardanelles cases died. Careful post-mortem 
examinations were made on two of them. 

The following were the special post-mortem signs found in 
these two cases :— 

Very marked cedema of the lower extremities, and to a slight 
extent on the trunk and upper extremities. 

The stomach showed marked redness of the mucous membrane, 
which was most marked in the pine. half, where the colour was 
deep crimson. 

The ducdenum showed intense crimson congestion of the 
mucosa, most marked in the upper part. 

The jejunum and ileum showed marked congestion, some 
petechize being present in the ileum. 

The large intestine showed congestion. 

Numerous small hemorrhagic patches about half an inch in 
diameter were present in the wall of the ascending colon. 

The mesenteric glands showed slight enlargement. 

14 
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The heart showed marked dilatation of the right and left 
cavities. No valvular disease was present. 

The lungs showed oedema and congestion of bases. 

The kidneys were congested and showed some cedema. 

The liver was congested and showed slight nutmeg change. 

The popliteal nerves were removed for subsequent examination 
for degenerative changes. 


ETIOLOGY. 


The etiology of beriberi is one of the most interesting problems 
in medicine. A great deal of original work has been done on this 
disease during the last twenty years, and the important work 
recently done by Funk, Fraser, Stanton, Eykman and Cooper have 
definitely established the important fact that beriberi is essentially 
a deficiency disease. 

Gowland Hopkins in kis recent tadies of the important part 
played by vitamines in metabolism has confirmed the conclusions 
of the above-mentioned investigators. 

Modern research on metabolism has shown that a diet of pure 
protein, fats, and carbohydrates, with due admixtures of salts and 
water, is not sufficient to maintain health, though the quantities 
given may be theoretically correct. 

A growing animal fed on the above dietary will cease to grow 
and will develop some deficiency disease, such as polyneuritis 
(beriberi) or scurvy. Some other addition is necessary in the dietary 
if the animal is to maintain health and thrive. Many natural 
foods contain the necessary additional substances, and these 
additional substances need only be present in most minute 
amount in order to make a diet which was formerly deficient quite 
ample for growth and health. The necessary additional substances 
are known by the name of vitamines. 

The vitamine for preventing beriberi, or polyneuritis in animals, 
is different from that which prevents scurvy. 

The anti-beriberi vitamine is a nitrogenous substance. It is not 
a protein. It does not contain phosphorus. It is soluble in water 
and alcohol or dilute acids. It is destroyed on heating to 130° C., 
but not at a temperature of 100° C., nor by dilute acids, though 
sterilization of foods undoubtedly destroys the vitamine. 

Tinned foods, owing to the heat employed in their sterilization, 
are almost entirely deficient in anti-beriberi vitamine. The anti- 
beriberi vitamine is more stable than the anti-scurvy vitamine. 
Thus the latter is destroyed by heating to temperatures below 
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100° C., e.g., about 70° C. Also the drying of fresh vegetables, or 
even the keeping of them for long periods, destroys the anti- 
scorbutic vitamine. 

Rice has long been associated with the causation of beriberi, 
and modern research has completely cleared up the former 
obscurity as regards its relationship. The rice grain consists of 
a husk or pericarp, beneath which is a subpericarpial layer or 
aleurone layer, and the main central part of the grain or endosperm 
consists chiefly of starchy matter. The anti-beriberi vitamine is 
present in the subpericarpial or aleurone layer. Machine-polished 
rice consists solely of the starchy endosperm, the pericarp and 
subpericarpial or aleurone layer being completely removed. This 
rice, which is the ordinary white rice of commerce, is devoid of 
anti-beriberi vitamine and birds fed on it rapidly develop poly- 
neuritis, which will prove fatal. 

Human beings fed on this rice will develop beriberi if it is the 
main article of diet, and if the other articles of diet are deficient 
in anti-beriberi vitamines. 

Rice from which the husk is removed by steaming or treatment 
with hot water (parboiled rice) and subsequent rubbing in a mortar 
or by hand, will not cause beriberi. The reason is that some of 
the subpericarpial layer, or aleurone layer, is left adherent to the 
grain and this contains the anti-beriberi vitamine which is so 
essential to the dietary. 

Numbers of experiments on animals and observations on human 
beings who have contracted beriberi from rice Have completely 
proved the above view. 

In animals in whom polyneuritis or beriberi te been caused 
by feeding on polished rice, the symptoms quickly clear up if for 
the polished rice the native unhusked rice, i.e., the rice from 
which the husk has been removed by previous treatment with 
steam or hot water, is substituted. Instead of this the addition 
to the polished rice of an extract of the husks of rice will have 
the same beneficial effect. 

The Katjang idjoe bean also contains anti-beriberi vitamine and 
its addition in amount of + pound a day to a polished rice diet 
will prevent beriberi in natives. 

Yeast is a substance which is, perhaps, the richest in anti- 
beriberi vitamine. Egg-yolk, brain, liver, kidneys, sweetbread, 
oatmeal, haricot beans, peas, are all fairly rich in this vitamine. 
Milk and fresh meat contain only small amounts. 

In the cases of beriberi in this series the dietetic conditions 
were compatible with the development of beriberi. 
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In the Dardanelles series the presence of a toxic factor such 
as jaundice, diarrhoca, or paratyphoid, necessitated a special diet, 
which, though suitable to the diseases in question, was’ almost 
devoid of anti-beriberi vitamine, and so an additional dietetic 
factor was added to a borderland case, thus causing the develop- 
ment of beriberi. 

Other causes of beriberi which have been stated by various 
authorities are the following :— 

(1) Arsenical poisoning. 

(2) Copper poisoning. 

(3) Poisoning by potassium oxalate. 

(4) Food poisoning, e.g., raw fish containing parasites, decom- 
posed fish, or decomposed rice. 

(5) Bacterial infections, e.g., a specific coccus, the Kakke coccus 
of Okata and Kokubo, two Japanese surgeons. Other organisms 
have also been described by different observers. 

(6) That it is due to animal parasites, e.g., Ankylostomum 
duodenale, or Trichocephalus dispar. 

(7) That it is due to a fungus, e.g., Captain Archibald in one 
case has isolated a spore-bearing fungus from the intestine, liver, 
and spleen. 

(8) That it is a disease of locality, the infection being spread 
from the soil. 

(9) That it is due to a deficiency of organic phosphorus in the 
dietary. 

The subpericarpial or aleurone layer of rice is richer in organic 
phosphorus than the endosperm, and as a consequence it was found 
that rice poor in phosphorus was more likely to cause beriberi. 

The investigations into the nature of the anti-beriberi vitamine 
by Funk and Cooper showed that it contained no phosphorus, and 
that the uddition of organic phosphorus compounds did not per se 
have any curative or prophylactic effects in animals suffering from 
polyneuritis caused by a diet deficient in anti-beriberi vitamines. 

1t cannot be said that any of the above have been definitely 
established as causes of the disease. 

Certain is it that the “ deficiency theory” has been proved to be 
the most important factor. It is possible that infective causes such 
as microbic or fungoid may also play a part. 

Predisposing causes are undoubtedly bad sanitary conditions, 
an insufticient and poor quality diet, previous debilitating diseases, 
such as dysentery, jaundice, etc. 

Geographical Distribution.—Beriberi is usually regarded as a 
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tropical disease, since it occurs in Japan, China, Malay, the 
Philippines, India, etc. Outbreaks have, however, occurred in 
America, and in asylums in England and Ireland. It is undoubtedly 
rather the dietetic conditions associated with a particular place 
than the place itself which is the important factor. 


DIFFERENTIAL D1aGNosis. 


Scurvy.—This is often present in association with beriberi, 
especially in cases such as those occurring on board ship, or on 
campaign, where there is difticulty in the supply of fresh food. In 
the Dardanelles series of beriberi cases, three showed scorbutic 
symptoms, e.g., purpura, though they could not be said to have 
scurvy. 

In scurvy important diagnostic signs are: The purple swollen 
gums with tendency to bleed; purpuric patches on the skin; 
anemia; hemorrhage into the hard palate; tenderness and swell- 
ing of bones due to subperiosteal hemorrhage. This condition is 
most often evident in the tibie, and then there is a good deal of 
firm oedema of the skin around the affected bone. Indeed swelling 
of the legs may be very marked, but there is great local tenderness 
over the tibiee, and not in the calves. 

The above signs clearly distinguisn scurvy from beriberi. In 
scurvy also multiple neuritis is absent. 

The effect of treatment often serves to distinguish the two 
diseases. Thus, while scurvy rapidly clears up if special anti- 
scorbutic substances, such as raw potato, lemons, and fresh veget- 
ables (uncooked), are given, beriberi requires a special dietary of a 
different nature, as described below. 

Multiple neuritis from other causes, such as , alcohol, diphtheria, 
arsenical poisoning, etc., must be carefully distinguished from beri- 
beri. The history of the case and other evidences of the action of 
the toxic agent, e.g., cirrhosis of liver from alcohol, pigmentation 
and rashes and presence of arsenic in the urine or hair in arsenical 
neuritis, will usually enable a differentiation from beriberi to be 
possible. 

Diseases of the spinal cord, such as tabes dorsalis, myelitis, 
scleroses of various kinds, may be mistaken for the neuritis of 
beriberi. A careful examination for such symptoms as lack of 
bladdercontrol, extensor plantar reflex, or ankle clonus, distinguishes 
myelitis and sclerotic conditions of the cord from beriberi. 

In tabes, the Argyll-Robertson pupil, the marked ataxy, the 
absence of muscular wasting or tenderness of the calves, are signs 
distinctive from beriberi. 


N 
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Dropsy from other causes, such as:— 

Renal disease, where the presence of albumin and casts in the 
urine and absence of neuritis are points of distinction. 

Cardiac disease, where the history of the case, e.g., previous 
rheumatism or syphilis, or other cause of valvular disease, the long 
duration of the cardiac symptoms without signs of multiple 
neuritis, and the physical signs of actual valvular disease make the 
distinction from beriberi easy. 

Epidemic dropsy is characterized by pyrexia, anemia and 
absence of multiple neuritis, which serve to distinguish it from 
beriberi. 


TREATMENT. 


Absolute rest in bed is essential in the early stages and in all 
cases showing cardiac symptoms. 


Diet. 


In an acute case, where gastric symptoms are marked, the diet 
will necessarily be light and mainly liquid. 

Yeast should be given. Two ounces of dried yeast, such as is 
supplied on campaign under the name of export yeast, should be 
given daily. This is conveniently given by pouring on the yeast 
a little boiling milk, stirring up into a thin cream, and then adding 
more warm milk and sugar, so that a palatable food results. 

In place of export yeast, cakes of dried yeast mixed with a little 
starch are often available. These are supplied under the name of 
“‘ Royal Yeast Cakes,” which are like small biscuits weighing about 
half an ounce each. - Six of these should be given daily. The follow- 
ing was found a convenient and palatable method of preparing the 
yeast cakes for consumption. One or two yeast cakes were placed 
in a basin, boiling milk was poured on them, and the cakes broken 
up and rubbed round with a spoon into a thin cream. Then warm 
milk and sugar were added, and the mixture was then ready for 
taking. 

If neither of the above forms of yeast are available on campaign, 
yeast can always be obtained from the Army bakeries, where yeast 
brews are constantly kept going. The yeast obtained here will be 
mixed with the liquid of the brew. About half a pint of this should 
be taken daily. It may be sweetened with sugar and flavoured 
with lemon rind or essence of lemon. It is quite palatable. 

Pea soup is a useful article of diet, the pea powder containing 
anti-beriberi vitamines. 
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Three or four raw eggs should be given daily, beaten up with 
milk, or taken in any other way. 

The above dietary is rich in anti-beriberi vitamines, but a 
valuable addition to it will be fresh lemon juice, e.g., the juice of 
two or three lemons per day. This will contain anti-scorbutic 
vitamines, which are often needed by beriberi cases, owing to the 
close association etiologically between beriberi and scurvy. 

When the patient can take solid food in addition to the yeast, 
which is very essential throughout the disease, the following articles 
of diet may be given. They are arranged in order as regards their 
value from the quantity of essential vitamine present; those highest 
in the list being richest in vitamine. 

Yeast (already mentioned): eggs, either raw or lightly cooked ; 
brain, liver, sweetbread, kidneys, heart muscle, peas, haricot beans, 
Katjang idjoe beans, lentils, porridge, brown bread, milk (fresh if 
_ possible) ; fish or meat, ordinary bread or biscuits, lemon-juice or 
lime-juice should also be given. 

Extracts of yeast are on the market. These taste exactly like 
extract of meat, and when mixed with warm water form a drink 
like ordinary meat extract or bovril. 

Yeast extracts may be given with advantage in beriberi cases, 
both acute and chronic. 

The relationship of rice to beriberi has been fully dealt with, and 
rice is best avoided in the treatment of beriberi cases. 

Fresh vegetables, fruit and, generally speaking, an ample 
dietary should be given in beriberi cases where there is no gastric 
disturbance. 

The symptoms of beriberi call for special treatment, thus :— 

The cardiac symptoms will require treatment by means of 
cardiac tonics, e.g., digitalis, strychnine, strophanthus, etc. 

In severe cases strychnine and digitalin may be given hypo- 
dermically ; and oxygen. Oxygen passed through absolute alcohol 
is valuable. 

The multiple neuritis calls for treatment on the usual lines. 
Light massage, electric treatment by the galvanic current, etc., are 
valuable. 


Propuy.Laxis. 


Diet is most important. On campaign it is often difficult to 
avoid some deficiency in those articles of diet which are especially 
rich in anti-beriberi vitamines. Haricot-beans, pea-powder given 
in pea-soup, and porridge, are valuable and convenient articles of 
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an army dietary in the field. Fresh vegetables are also im- 
portant. 

If beriberi is prevalent, undoubtedly some preparation of yeast 
should form a constituent of the dietary of men exposed to danger 
from this disease. Dried yeast, or yeast cakes may be given, or 
else the yeast extract taken with hot water should be issued. 

It is very important that beriberi cases should be recognized 
as early as possible, and this can immediately be done by the 
application of the “squatting test,” described above. 

Cases showing the early symptoms of beriberi should at once be 
put upon special treatment, since in the early stages the disease 
is easily and quickly cured. 

General sanitary measures and attention to personal hygiene 
are of importance in the prevention of beriberi. 

My especial thanks are due to Major Martin, R.A.M.C., of 
No. 3 Australian General Hospital, for valuable help and advice 
given in connexion with the beriberi cases. Much of the recent 
original work on beriberi was done under Major Martin's super- 
vision at the Lister Institute, London, and the details given in this 
paper as regards diet are largely due to the valuable advice given 
by him. 

I am also indebted to Lieut.-Colonel Stawell, R.A.M.C, and 
Lieut.-Colonel de Crespigny, R.A.M.C., of No. 3 Australian General 
Hospital, for their valuable co-operation and help in the clinical 
investigation of the cases. 

My thanks are due to Colonel F. I. Brown, Senior Medical 
Officer, of H.M.H.S. ‘‘ Mauretania,” who very kindly placed at my 
disposal the cases of beriberi on his ship. 
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THE RATE OF MORTALITY IN THE BRITISH 
ARMY ONE HUNDRED YEARS AGO. 


By ARNOLD CHAPLIN, M.D., F.R.C.P. 


ABOUT two years ago my attention was drawn to this subject on 
account of the apparent absence of any reliable data on which a 
comparison could be based between the mortality in the British 
Army of the present day and that which took place before the 
dawn of the era of improved hygienic conditions. Since then my 
efforts have been directed to this subject, and it is hoped that the 
results will be found interesting enough to be made public. 

The labour involved in collecting these statistics will not have 
been altogether in vain, if it be admitted that the exact measure of 
the advance in sanitary science can hardly be appreciated unless we 
possess some knowledge of the conditions existing in years long 
since gone. From the standpoint of history, however, there can be 
no doubt concerning the importance of this subject, particularly at 
the present time, for, while to-day our Nation is fighting and dying 
for its existence, it is a satisfaction to know that our forefathers 
cheerfully submitted to a heavy blood-tax, even in times of peace, 
in order to acquire and hold this mighty realm. 

The literature of this subject is somewhat scanty, and few 
investigators appear to have been attracted to this question. The 
first serious attempt at estimating the rate of mortality in the Army 
was made by Colonel Tulloch and Assistant-Surgeon Balfour in 
their report to Parliament in 1838. In this admirable report they 
dealt with the mortality between the years 1816-36, and since they 
were accomplished medical men, their work has an added value on 
account of the light they throw on the causation of sickness and 
death. With the exceptions of Sir John Pringle, Sir Gilbert Blane 
and Dr. John Davy, Tulloch and Balfour were the first to draw 
attention to this subject from a statistical standpoint. The only 
criticism that can be advanced concerning their work is that, in 
some instances, they offer for comparison the mortality results of 
two or three years only, with those extending over twenty years. 
But Tulloch and Balfour could never have produced their valuable 
report had not the material been carefully collected under the able 
superintendence of the Medical Inspector-General of the Army, 
Sir James McGrigor. Indeed, it is due to him alone that we 
possess such a complete series of statistics bearing on the mortality 
in the Army. 
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The subject of mortality in the British Army has also been dealt 
with in a most able and comprehensive manner by actuaries. 
Messrs. Ackland, Smee, and James McLauchlan have communicated 
papers to the Journal of the Institute of Actuaries (vol. xxxiv), but 
the years investigated belong to a much later period than those 
under review in the present paper. In 1857, W. B. Hodge published 
in the same journal (vol. ii) a series of papers concerning the 
mortality in the Army during the Napoleonic and Crimean Wars, 
which exhibit a profound and wide acquaintance with the historical 
side of the subject, in addition to consummate statistical ability. 
Of course, the work of famous actuaries in this field is far above the 
criticism of a mere layman, still if one may be permitted, one would 
say, after a perusal of these papers, that, with the exception of those 
by Hodge, they fail somewhat on account of insufficient know- 
ledge on the part of their authors of historical facts and hygienic 
conditions. 

In pursuit of this investigation of the rate of mortality in the 
British Army one hundred years ago, I have taken a series of five 
years, from 1817 to 1821 inclusive. These years have been adopted 
for two reasons. Firstly, because they represent a period when 
the Empire was at peace, and therefore the results will be less likely 
to be vitiated by deaths from disease and exhaustion which always 
swell the death-rate after prolonged campaigns. Secondly, because 
that period may be fairly claimed to embrace the last few years 
antecedent to the dawn of modern clinical methods and all that 
they entailed. Deaths caused as the result of battles have been 
excluded, and the returns, therefore, represent the rate of mortality 
from disease alone. In order also to arrive at the death-rate in the 
Army under the most unfavourable sanitary conditions, I have 
investigated the returns relating to the rank and file alone. Deaths 
occurring amongst officers have been excluded. Finally, the 
figures include not only troops in the British Isles, but also those 
quartered in the British Possessions all over the world. It has been 
possible, therefore, to arrive at a comparatively comprehensive 
estimate of the rate of mortality throughout the British Empire one 
hundred years ago. 

The documents consulted are to be found in the ‘‘ War Office” 
series of the Archives in the Public Record Office, and among them 
of chief importance are: (1) ‘‘The Monthly Returns,” W.O. 17, 
which give full information concerning the “Strength” and deaths 
per mensem occurring in the British Army; (2) “ The Casualty 
Returns,” which often furnish more precise details concerning the 
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deaths of soldiers; (3) ‘‘ The Muster Rolls of Regiments,” which 
give the numbers of sick in each month. Of the value, the extent, 
and the accuracy of these records it is impossible to speak too 
highly, and probably no nation possesses such a well-arranged and 
complete set of papers as exists in the “ War Office” series in the 
Record Office. The “ Archives Nationales ” at Paris may, in certain 
particulars, claim precedence, but it may be doubted whether any- 
thing can approach the “ War Office” series in completeness and 
system. Indeed, it is no exaggeration to assert that if the name and 
regiment of any humble soldier serving his King from 1750 to the 
present time be given, his whole record while in the Army can be 
traced by reference to this series. The “Casualty Returns” are 
also of considerable value, for they contain the wills of those who 
died while serving, and they give the place and nature of death. 
These wills are not without pathetic interest, written as they are on 
faded pieces of paper, in far-off lands. Most of them begin with the 
stereotyped formula, “In the name of God, Amen, I John Jones 
being about to meet my maker,” and then follow simple directions 
as to the disposal of the small effects, such as a belt or a pocket- 
knife. Often, attached to the will is a scrawled and soiled docu- 
ment, in which the wife or other heir of the deceased acknowledges 
the receipt of, it may be, three-and-fourpence, the value of the 
effects, and thus the accounts of a humble but worthy maker of 
Empire are finally settled. 

But however great the value that must be attached to the War 
Office Records, in one important respect they lack completeness. 
There are no documents which deal with the diseases which caused 
the mortality. Practically nothing is given concerning the incidence 
of disease, nor of the causes and symptoms. Epidemics frequently 
attacked regiments, and swept off hundreds, but one may search in 
vain in these records for such information. We can appeal, there- 
fore, only to figures, and the actual deaths they represent, when 
we state the rate of mortality in the British Army one hundred 
years ago. 

Even with these bare figures before us, the tale they unfold 
is, in many respects, surprising. Last July we were told that, as a 
result of one year’s fighting in defence of our liberties, we had to 
mourn the loss of 60,000 brave men, out of a total of certainly not 
less than one million engaged, or in other words, our losses in killed 
had amounted to 60 per thousand. I do not, of course, contend that 
the whole of the million had been exposed to the risk of death in 
battle for a whole year, but the illustration will serve. Terrible, 
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however, as the slaughter has been, it is not worse than the havoc 
wrought by disease in the British regiments quartered in various 
parts of the Empire one hundred years ago when no fighting took 
place. Verily in a sinister sense it may be said that ‘ peace hath 
her victories.” This statement, that the rate of mortality of 60 per 
thousand in the present War is not worse than that produced by the 
ravages by disease a century ago will not be considered an exagge- 
ration when I state that the average annual death-rate in white 
troops quartered in Jamaica was 185 per thousand, in West Africa 
360 per thousand, and in India 87 per thousand. Let us, therefore, 
draw what poor comfort we can from the remembrance of the fact 
that, however much we may deplore the wastage of valuable life at 
the present time, our forefathers were called upon to bear an equal 
blood-tax in disease alone. 

It is by statistical comparisons alone that an estimate can be 
made of the advances that have taken place in the domains of 
medical and sanitary science in the British Army, and the primary 
object is to show how enormous those advances have been. A 
hundred years ago disease was the all-powerful enemy ; now the 
position is reversed, and disease no longer plays a prominent part 
in the conditions which control the activities of a striking force. At 
the present time death-dealing weapons have usurped the position 
of disease, and by their agency fighting forces are weakened and 
destroyed. What were the chief causes responsible for the heavy 
mortality from disease in the Army a hundred years ago? They 
may be generalized under three headings: (1) Ignorance of the 
causation of disease; (2) neglect of the study of conditions 
necessary for health; and (3) improper clothing and food of the 
Army in various conditions of climate. To these a fourth factor 
may be added, viz., the mortality which occurred as the result of 
being admitted to the military hospitals. Many writers have 
adverted to this, and strange as it may seem, the risk of the death 
of a patient was largely enhanced by removing him to the wretched 
hovels which did duty as hospitals. Almost invariably the disease 
took a serious turn, and if death did not ensue from the original 
complaint, the military hospital contained sufficient infection to 
implant another fatal disease in its place. In tropical climates, 
soldiers encumbered by their accoutrements and heavy uniforms 
undertook long marches in the burning sun, and at the end 
of their journey were allowed to slake their thirst with copious 
draughts of strong ale. The food they consumed was ill suited to 
the work they had to perform, and the climates in which they lived. 
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At home, typhus fever and small-pox were liable to break out at any 
time, and to decimate a regiment. Chest complaints and venereal 
diseases were very prevalent, and, from ofticer down to private, 
insobriety was rampant. Abroad, in the Tropics, the troops 

‘ suffered from frequent outbreaks of malaria, plague, yellow fever, 
and cholera, and for want of proper headgear sunstroke was 
common. One has only to read the memoirs and autobiographies of 
officers and surgeons of those days to understand the terrible havoc 
made by these diseases. 

Having now explained the design of this investigation, and the 
disadvantageous conditions which were responsible for the high 
death-rate in the Army one hundred years ago, attention may be 
drawn to some of the most important features which come to light 
from a survey of the mortality in the various quarters of the world 
in which the troops were stationed. In the first place, however, it 
will be necessary to establish as an index the rate of mortality in the 
Army while quartered at home. For this purpose the returns of the 
troops stationed in Scotland, and those of the Foot Guards on 
service in London; have been used. From these two sources of 
information it is found that the annual rate of mortality from 1817 
to 1821 was 15 per thousand in the case of troops in Scotland, and 
19 per thousand in the case of the Foot Guards in London. ‘hese 
figures may be regarded as the two extremes so far as Great Britain 
is concerned, and no great error will be committed in stating that 
about seventeen soldiers out of every thousand quartered in Great 
Britain died each year from 1817 to 1821. One would have supposed 
that this rate of mortality of 17 per thousand, occurring in a 
picked class of men, would compare favourably with that of 
the rest of the male population of the same ages and subjected to 
selection. But this is not the case, for Ansell’s tables of the 
mortality among members of the friendly societies during the 
years 1823 to 1827 show that the mean rate of mortality between 
the ages of 20 and 40 was 11 per thousand, a rate very much better 
than that of the Army. - 

Having, therefore, established the death-rate in the Army under 
“Home” conditions at 17 per thousand, we may now consider 
how that death-rate varied in the diverse climates of the Depend- 
encies of the British Empire. Before proceeding to that subject, 
however, it may be stated that the death-rate in the Army in Great 
Britain has fallen from 17 per thousand in 1817 to 1821 to 2°6 per 
thousand in 1907 to 1911, a truly wonderful achievement to place to 
the credit of sanitation. A hundred years ago, in every Colony 
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of the Empire, with the exceptions of Gibraltar, Canada, and the 
Cape, the death-rate in the Army was far higher than in Great 
Britain, and in some places the price paid in deaths may be 
described as appalling. But mortality alone was not always the 
cause of ineffectiveness in the ranks of the Army, for sickness of an 
incapacitating kind frequently broke out and destroyed its efficiency. 
A prominent case in point is the well-known and ill-fated Walcheren 
Expedition of 1809. The medical history of this undertaking, as 
unfolded in the returns in the Record Office, is probably the most 
striking illustration extant of the way in which sickness alone may 
literally “‘ wipe out” an army of considerable size. The whole story 
of the Expedition reads more like a romance than a sober account 
of mortality and sickness. The Army was away for little more than 
three months, and comparatively little fighting took place, but the 
scene of its operations was laid in the swampy Islands of Walcheren 
and Beveland, in the mouth of the Scheldt. The health of the 
troops was excellent for a time, but early in September a miasmal 
fever seized upon the Army and wrought truly appalling havoc. 
In the middle of September it was decided to-reduce the original 
force of 38,802 men to 16,386 by sending home twenty battalions, 
but the men composing them were so weak that they were incap- 
able of marching. When, in November, after three months’ occupa- 
tion of this fever-stricken swamp, the poor remnants of the army 
were finally withdrawn, 5,671 only could be returned as effective 
and fit for marching. It was not death from the bullets of the 
enemy that caused these terrible ravages, nor was it even deaths 
from sickness, for during the three months that the Army remained 
in the mouth of the Scheldt 2,000 only died, though ultimately, of 
course, the mortality must have been severe. The medical arrange- 
ments at the outset were excellent, but disease soon swept off the 
medical staff, and it was not until Sir James McGrigor took charge 
that fair medical efficiency could be re-established. 

In India the mortality among the British troops was very high 
a hundred years ago, the mean annual rate being about 87 per 
thousand, and it was not until about sixty years ago that an appre- 
ciable reduction could be shown in that rate. Since then, however, 
the rate has steadily diminished, until in the quinquennium 1997-11 
it was the surprisingly low one of 6-7 per thousand. Few facts can 
attest more strongly the wonderful conquest sanitary science has 
obtained over the conditions militating against good health in the 
Tropics. Malaria, plague, cholera, dysentery, and the effects of the 
sun were responsible for this high death-rate one hundred years 
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ago, and although these agencies are still at work, the defence set 
up by increased knowledge and improved methods has rendered 
white troops practically immune from their attacks. Indeed, it 
may now almost be said that dysentery and enteric fever are the 
only two conditions which have a pronounced effect on the mortality 
of white troops in the Tropics. 

The price paid by the British in blood to acquire, hold, and 
develop the Indian Empire has been a terribly heavy one; exactly 
how heavy can probably never be known. Ever since the days 
when Job Charnock, with bis handful of followers, clambered up the 
steep mudbank on the Hugli, which was eventually to become 
Calcutta, the toll of human sacrifice and of British life is not to be 
computed in words. Not only have tens of thousands of British 
soldiers given their lives, but countless numbers of civilians have 
met early deaths in the struggle for British supremacy in India. 
The graves of these heroes, all ignorant of the great part they were 
playing, are to be found dotted all over the Indian Empire. But 
for the correct and complete registers of deaths in India kept at 
the India Office, and a curious and rare book entitled the “ Bengal 
Obituary,” published in 1851 by a firm of undertakers in Calcutta, 
in which the inscriptions found on tombstones in India are recorded, 
we should be ignorant of the price Britain has paid. In these 
records it is astonishing to observe the early age at which most of 
them died. Promotion and rank had to come to men early if it 
came at all. 

West Africa, and particularly Sierra Leone, was fully entitled 
to the sinister appellation, ‘‘The White Man’s Grave,” for a hundred 
years ago the mortality, even in favourable years, was as high as 
362 per thousand. In the five years from 1907 to 1911 the 
mortality had fallen to 11 per thousand, a truly marvellous result, 
and there are signs that future years will show still further im- 
provement. ; 

The various stations in the West Indies were all, more or less, 
unhealthy for British troops quartered there one hundred years ago. 
In the case of Jamaica, the mean annual mortality-rate was the 
enormous one of 185 per thousand, while in Bermuda, a com- 
paratively healthy locality, it was 75 per thousand. The returns 
for the period 1907-1911 show the great improvement that has taken 
place, for in Jamaica the death-rate was 10 per thousand, and in 
Bermuda 3 per thousand. Throughout the West Indies yellow 
fever was very prevalent, and accounted for a considerable number 
of deaths. In addition, Jamaica manufactured large quantities of 
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rum, and the insobriety of the troops caused much illness. The 
most unhealthy season of the year in Jamaica was from September 
to January, and by far the largest number of deaths occurred during 
that period. The climate of the Island also proved to be very 
deadly to troops newly arrived, and in the case of the 50th Foot, no 
fewer than 248 died in the first'ten months of residence out of a 
total strength of 513. 

Malta was @ healthy station when judged by the standards of 
those days, for the death-rate among the troops was only 25 per 
thousand. Canada and Gibraltar showed no variation from the 
death-rate obtaining in the United Kingdom, and the Cape was 
able to claim the lowest mortality rate of all, being only 12 per 
thousand. 

It will be seen, therefore, that enormous advances have been 
made, during the last hundred years, in the science of military 
hygiene, and while, in the past, disease swept off far more soldiers 
than the accident of battle, now our method is so near perfection 
that death from disease is almost a negligible quantity. A perusal 
of the tables which accompany this article will give an idea of the 
advance that has been made. 

In conclusion, it may be stated that the figures upon which this 
investigation has been based have been submitted to a distinguished 
actuary. He has looked through them, and has expressed the 
opinion that no statistical error has been committed. — 


A COMPARATIVE TABLE SHOWING THE MORTALITY PER 1,000 
AT DIFFERENT PERIODS. 


Place 1817-21 1876-85 1907-11 
Great Britain .. os 17 on _ 26 
India. . zis a 87 ue 16 67 
Gibraltar ay “ 18 os 7 34 
Canada vs a 19 si 5 — 
Jamaica 3 ae 185 an 16 9-9 
Bermuda an any vi) ae 7 29 
Ceylon o. ree oof o 14 T4 
The Cape an oy 12 aa _ 3:8 
West Africa .. 38 362 . - 11:9 
Malta o. oe 25 . - 28 
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A TABLE SHOWING THE MEAN ANNUAL STRENGTH, MEAN ANNUAL 
DEATHS, AND MEAN ANNUAL MORTALITY PER 1,000 IN THE BRITISH 
ARMY WHILE QUARTERED AT VARIOUS STATIONS, 1817-1821. 


Station 


London . 
North Britain 
Gibraltar 
Malta .. 
Toman Islands 
All India 
Bengal .. o- 
Madras aC 
Bombay 

Ceylon.. ae 
Jamacia o 
Bermuda 

The Cape ve 
West Africa... 
Canada on 
St. Helena . 


London a9 
North Britain .. 
West Africa 
Bengal se 
Bermuda oe 
Bombay 

The Cape 

Canada 

Ceylon .. oy 
Gibraltar . 
Jamaica 
Madras .. 
Walcheren 


15 


Mean annual 


strength 
3,252 
3,040 
3,266 
1,832 
2,941 
(18,195 
5,823 
7,344 
9,874 
2,153 


Mean annual 
deaths 


oe 1, 


63 
47 
63 
46 
103 
591 
465 
578 
279 
268 


REFERENCES, 


The volumes consulted in the Public Record Office are the ‘‘ Monthly Returns” 
in the War Office, series 17 (W.O. 17), and the particular volumes referring to troops. 
quartered in the various Dependencies are as follows :— 


W.O, 17 . 


Mean annual mortality 
per 1,000 
19 (approximately). 
15 


os 18 ia 
ee 25 a 
‘ 35 “a 
87 ” 

‘ 79 ve 
‘ 78 
97 ” 

1 ie 

185 * 

75 

12 ” 

362 ES 

19 aK 

x 39 < 


Vols. 315, 335, 341, 349. 
wy 1,047-51, 
vy 1,169-71. 
vy 1,324.8, 
31,3815. 

yy 1,487-41. 
yy 1,598 1602. 
yy 1521-5, 

» 1,656.60. 
»» 1,803-7. 
yy 2,007-11, 
ty 2,068-72. 
y» 2,479. 
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SEVERE TETANOID SPASM LIMITED TO THE 
WOUNDED LIMB. 


‘By Cartas ARTHUR A. STRATON. 
Royal Army Medical Corps. 


THE record here presented relates to one of a group of cases in 
which, following pon the receipt of a dirty and sloughing wound, 
there occurs a condition of continuous and long-continued spasm, 
associated with violent and tetanus-like contractions of extreme 
severity, but localized absolutely in distribution to the muscles of 
the part affected by the wound. 

The patient, Pte. H., received on December 2, 1915, a shell 
wound in the right buttock. He was removed to a field ambulance 
where he received a dose of antitetanic serum, and thence to a 
clearing station, being detained in the latter until December 8 on 
account of abdominal pains and vomiting, suggesting intra- 
abdominal complications. On the latter date he was removed to 
the Base, and arrived at No. 11 General Hospital, Boulogne, in the 
early hours of December 9, 1915. 

On arrival the patient was pale and collapsed, and obviously 
much exhausted by his journey; the temperature was 100°8° F., 
and the pulse 126, of low tension and somewhat thready. He com- 
plained of pain in the pelvis, and was much troubled with vomiting 
of a greenish bile-stained material. The abdomen was a little 
distended, but the walls of the abdomen were neither rigid nor 
tender; whilst from the suprapubic region a slight cdema and 
discoloration extended into either iliac fossa, suggestive of an extra- 
peritoneal hematoma. 

On the right buttock, about 14 inch below the crest, and the 
same distance external to the sacro-sciatic notch, was a round 
wound, about } inch in diameter, leading downwards and inwards, 
with sloughing edges, and exuding the thin, brownish, almost feecal- 
smelling discharge that one associates with anaerobic wound in- 
fections. There was no true pus, and no marked cedema of the 
buttock. No sign of gas formation could be detected. 

A skiagram showed a foreign body, in the form of a smallish 
piece of shell, lying in the pelvis in the mid-line, and situated 
at a depth of nine centimetres from the surface of the skin over the 
sacrum. 
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CouRsE OF THE DISEASE. 

From December 8 to 15 the patient gradually recovered from 
his vomiting and collapse ; vomiting ceased on the 11th, and patient 
took plenty of nourishment from then onwards, but was a good 
deal troubled by pelvic pains. The wound was frequently irrigated 
with eusol, but remained somewhat malodorous, although there 
seemed to be no spread of the infection. The wdema and dis- 
coloration of the abdominal wall subsided ; the temperature rarely 
rose above 100° F., whilst the pulse, varying between 108 and 80, 
became much improved in tone. 

On December 15, however, thirteen days after the wound had 
been received, a new element appeared in the form of an occasional 
twitching of the muscles of the right thigh, both at the hip and at 
the knee, not at first very violent nor very frequent, but distinctly 
painful, especially in the upper and anterior parts of the thigh. 
During that night the condition became aggravated, restlessness 
increased and the movements became exaggerated and more painful, 
causing the patient to cry out. 

On the morning of December 16 the whole of the right thigh 
was being thrown into a condition of spasm, during which the limb 
remained rigid, whilst violent contractions of the flexors of the hip- 
joint and the extensors of the knee took place. This general 
rigidity of the muscles of the thigh soon became continuous, so that 
the limb assumed a permanent condition of extension at both hip 
and knee, whilst at very frequent intervals a series of violent and 
exceedingly painful efforts at hip flexion would ensue, causing the 
patient to cry out in agony. A general impression given was rather 
that of a series of repeated and violent struggles around the hip- 
joint on the part of the flexors, battling against an overwhelming 
and progressively increasing force, attempting to impose upon the 
limb a state of continuous and laborious hyper-extension. The 
hamstrings and the quadriceps extensor were the muscles most 
involved in this condition of continuous spasm, though the sartorius, 
gracilis, adductors and glutei were all affected to a lesser extent, 
and enjoyed no interspasmal relaxation; in fact, this state of 
ceaseless muscular rigidity was actually to continue in the thigh for 
some weeks, and to terminate only in a very gradual relaxation. 
These flexors spasms were very frequent, and handling the part 
did not appear very greatly to aggravate the already grave condition. 

The muscles of the leg and foot were not affected, nor were any 
other parts of the body involved in the spasms ; there were never 
any signs of trismus nor of dysphagia. 
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In view of the probably tetanic nature of the convulsions, the 
patient was anesthetized and antitetanic serum to the extent of 
three thousand units was administered intrathecally by lumbar 
puncture. The spasms, however, returned with equal intensity as 
soon as the effects of the anesthetic had worn off, and morphia was 
then given in }-grain doses up to one grain. 

On the following day (December 17) the spfisms were more 
frequent, more violent, and more painful, the pain being situated 
mainly in the anterior muscles about the level of Scarpa’s triangle. 
A further complication arose in the onset of a hemorrhage from 
the wound necessitating operation. Under anesthesia the wound 
was opened up and bleeding vessels in the glutei found and secured. 
The great sciatic nerve, being exposed, was found to be markedly 
purplish and bruised in appearance, but no gross injury could be 
detected. The bony edges of the sacro-sciatic notch were found 
to be broken, and loose portions of the spine and adjacent parts of 
the ischium were removed. The track into the pelvis was followed 
up, and the piece of shell lying in the hollow of the sacrum was 
removed from a cavity filled with clot and foul exudation. This 
cavity was then washed out with éusol and packed with gauze 
around a rubber catheter. 

The spasms returned with consciousness, but patient was able 
to take plenty of food shortly after operation. Morphia was given 
in }-grain doses up to nearly three grains, whilst chloroform was 
administed during the worst spasms. 

On the 18th and 19th the condition showed no improvement, and 
on the latter day, on account of the agonizing nature of the pain, 
a full intrathecal dose of stovaine was administered, without any 
satisfactory result ensuing, the spasms returning as soon as the 
effects of the chloroform given had worn off; that is to say, within 
less than one hour after the injection of the stovaine. A mixture 
of chloral and bromide was given, but the patient vomited after each 
dose and it was discontinued in favour of morphia, of which nearly 
three grains were given hypodermically on the 19th, and a full three 
grains on the 20th, whilst a slight chloroform anesthesia was 
repeatedly induced both day and night. 

At 3 a.m.on the 2lst, the patient became suddenly much worse, | 
the temperature rose from normal to 101°F.; the pulse flew up 
to 144, and the beat became feeble, irregular, and even inter- 
mittent. The colour became dusky, vomiting set in, and patient 
was in a highly critical condition. He rallied later, however, and 
the pulse improved during the day, though still maintaining its 
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irregularity. Large doses of morphia were given daily, combined 
with administration of chloroform, in spite of which the patient 
obtained very little real rest, sleeping but in snatches insutticient 
to compensate for the extreme exhaustion produced by the repeated 
very severe spasms, and aggravated by a troublesome vomiting 
which prevented him from obtaining sufficient nourishment. The 
position of the limb had been becoming more and more extended 
at the hip, until hyper-extension was now maintained, in spite 
of the violent attempts on the part of the anterior muscles to 
obtain flexion. 

The vomiting began to subside on the 25th, and the patient 
was enabled to take more nourishment. Constipation was trouble- 
some, partly due, in all probability, to the morhpia, the daily dose 
of which now averaged 2} grains. 

On the 26th, the spasms began to lose some of their former 
violence and became rather less frequent ; pain was still very great 
in the upper thigh muscles, and two grains of morphia had to be 
given on that day. However, from this date onwards until 
January 3 improvement was steady. Vomiting ceased entirely 
on the 31st, and constipation was yielding to purgatives. The 
necessary daily morphia diminished in quantity until it reached 
} grain, on January 2 chloroform being entirely discarded. 
Spasms ceased on January 2, but the limb remained in a condition 
of semi-rigid hyper-extension at both the hip and the knee. The 
temperature was constant between 97° F. and 98° F. since the 25th. 

On the evening of the 3rd, a smart hemorrhage occurred 
from the wound; chloroform was given and the wound packed 
tightly with gauze, and pressure applied with firm pad and 
bandage. On the morning of the 4th, however, the hemorrhage 
having recurred, the wound was once more opened up freely ; 
bleeding vessels in the muscles were secured, and the sciatic 
artery ligated. ‘lhe intrapelvic well of the wound was washed 
out thoroughly with eusol, and some particularly foul-sinelling 
pieces of bone were removed from the ischiuin in the region of 
the spine. The sciatic nerve, on exposure, was found to be much 
less inflamed than during the previous operation, and though 
slightly discoloured, the former deep purple colour had now gone. 
The wound was packed with gauze around the catheter as before. 

There were no evil effects from the hemorrhage and no 
recrudescence of spasms arising from the manipulation ; and the 
patient’s progress was uninterrupted from that time forward. The 
pain rapidly disappeared, appetite returned, and the general 
condition became quite satisfactory. 
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The state of hypertonus in the limb gradually diminished, and 
on discharge from hospital the right lower limb was held stiff at 
the knee, but slight degrees of flexion at the hip were readily 
obtained. The avkle and the joints of the foot were never affected 
throughout and remained quite mobile. Babinski’s sign was 
present on the affected side, but no ankle-clonus; the knee was 
held stiff, and so no jerk could be obtained. The hamstrings and 
quadriceps, though less tense than formerly, were still rigid; there 
was still slight hyper-extension at the hip and knee when lying 
at rest, but a gradual relaxation of the muscles of the thigh was 
becoming manifest. 

Patient left for England on January 12, 1916. 


REMARKS. 


Here, then, was a case in which, upon the thirteenth day after 
an injury, there commenced a series of twitches and painful spasms 
such as not infrequently herald the onset of tetanus. Stiffness of 
the muscles in the neighbourhood of the wound soon followed, 
accompanied by spasmodic contractions of certain groups in excess 
of the others, notably in the flexors of the hip-joint and, at first, in 
the extensors of the knee, though the latter soon assumed a con- 
dition of permanent rigidity. The most marked feature was an 
appearance of complete and continuous stiffness of the limb as 
a whole, a condition which, actually, was limited to the muscles 
of the thigh and spread neither below the knee nor to the abdominal 
wall, whilst the remainder of the body was entirely unaffected. 
A definite posture was gradually assumed in which the affected 
limb showed hyper-extension at both hip and knee, lying stiff as 
8 poker, only moving as the spasms occurred, and then to but 
a slight extent, since the constant extensor influence was sufficient 
to overcome to a great extent the spasmodic efforts of the flexors. 
The disease ran an acute course over a period of twelve days, 
after which a gradual improvement set in; the last spasms occurred 
on the eighteenth day, leaving a residual rigidity, which was slowly 
relaxing when the patient left for England a fortnight later. 


DiaGnosis. ei 
The main question in the diagnosis rests as to whether or no 
the condition is one of true tetanus localized to one limb. The 
outstanding features of the case are, firstly, the complete localiza- 
tion of the trouble to the muscles in the immediate neighbourhood 
of the wound ; and, secondly, the extreme severity of the condition. 
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A number of cases of tetanus have occurred during this War 
in which the condition bas started in an injured limb, has remained 
localized in that limb for a varying period of time, and has later 
involved other parts of the body, usually going on to produce 
trismus, as in a case reported by Captain T. RK. Mouat([1]. In that 
instance the onset of the disease was manifested by twitchings 
in the region of the wound for some twenty-five days, followed by 
involvement of the muscles of the shoulder girdle on the same side. 
Four days later the muscles of the opposite shoulder were affected, 
the head became retracted, and trismus appeared. An amelioration, 
and later a complete cessation, of the symptoms followed adminis- 
tration of antitetanic serum. Such may be truly described as a 
case of delayed tetanus, localized, for a time, in one limb. 

A second and very similar case occurred in No. 11 General 
Hospital, under the care of Captain J. Campbell, by whose courtesy 
I am allowed to publish the following details: The patient was 
wounded on November 15, 1915, and was admitted to No. 11 
.General Hospital on November 16, 1915, with multiple wounds of 
the right thigh and leg, and of the left ankle. On November 25, 
1915, he complained of marked pains over the sole of the left foot, 
and a few twitches were noticed in the muscles of the calf. On the 
27th definite spasms ensued, very painful, tonic in character, with 
almost complete interspasmal relaxation, and involving the muscles 
of the left leg and also, to a lesser degree, of the left thigh, but 
accompanied by neither trismus nor dysphagia. Ten thousand units 
of antitoxin were given intravenously, which afforded slight relief 
for twenty-four hours. On the 29th, 5,000 units were given subcu- 
taneously, whilst the wound was explored. On the 30th spasms 
were as bad as ever, and the condition of the ankle necessitated 
amputation below the knee, 10,000 units again being administered 
intravenously. On December 1, the spasms were definitely less 
frequent and had not spread to other parts; but on December 2 
the abdominal muscles of the left side had become involved and 
3,000 units were given intrathecally. No spasms then occurred 
for three days, but on December 5 there was a recurrence of severe 
twitching in the stump, and the patient complained of some dis- 
comfort about the jaw, though its movements were quite free. 
Three thousand units were given once more intrathecally; slight 
twitches of the stump were noticed on the 6th, but after that day 
there was no recurrence of the spasms at all. 

In both these cases there occurred a condition of spasmodic 
contractions, starting in one limb, at the site of a wound, and slowly 
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travelling in a central direction. In the first instance, after three 
or four weeks of local twitching, the condition slowly spread to the 
shoulder girdles and thence to the neck and to the jaw, thus dis- 
closing @ condition of true tetanus. In thé second instance a very 
similar state of affairs was present—twitching and pain in the foot 
and calf, spreading to the thigh and finally to the abdomen; 
administration of antitoxin followed by alleviation, then a few days 
later a recurrence, a further course of antitoxin, and finally a 
cessation of the spasms. Here apparently the condition was cut 
short before it had been able to reach the masseters by repeated 
intrathecal injections of antitoxin. 

Both these cases, however, differ in a marked degree from the 
case under the writer’s care. There the spasms and rigidity 
remained entirely localized in the muscles first involved, and were 
in no way alleviated by intrathecal administration of antitoxin ; 
nor, when the latter was discontinued, did the spasms spread, either 
upwards to the abdominal walls or downwards to the muscles 
of the calf or foot. The severity of the condition was unmistak- 
able: very frequent spasms on top of the continuous state of 
rigidity in the opposing muscles was such as is only seen in 
the most acute cases of generalized tetanus. There was none of 
the delay between the onset of twitching and the development 
of acute spasms, such as was noted in the other two cases. 

On the other hand, there have been three cases recorded by 
Lieut.-Col. Rudolf [2] in which the course of the disease and the 
definite limitations of the parts affected are almost identical with 
those of the case here recorded. In each case a wound of the thigh 
or buttock was followed by a condition of constant rigidity, localized 
in the muscles of the limb affected, during which violent contrac- 
tions would occur. In two of the three cases the spasms com- 
menced on the eleventh day after the infliction of the wound, 
whilst in the third they actually started as soon as the man received 
his injury. In all three of these cases there occurred the same 
rapid onset of acute symptoms, the same absolute localization of 
the spasms, even in the most acute stages, and the same persistent 
rigidity of the limb over a long period, gradually passing off during 
convalescence—just as occurred in the case under the writer’s care 
—and together presenting a clinical picture quite different to that 
which was seen in the two cases of delayed tetanus in which the 
symptoms were, for a time, localized in the wounded limb. 

On comparing these two groups of cases one is driven to the 
conclusion that they must represent two quite separate clinical and 
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pathological conditions. The one group would appear to illustrate 
a condition of true tetanus, probably modified by a previous prophy- 
lactic injection of antitoxin, of gradual onset and slowly advancing, 
but none the less quite capable of extension as far as the masseters, 
and culminating, unless freely treated with antitetanic serum, in 
atypical condition of lockjaw. In the second group, however, the 
condition never advances beyond the immediate neighbourhood of 
the wound, and, in its own closely confined area, runs an exceed- 
ingly acute course quite unaffected by antitetanic serum; it would 
be comparable rather to a most violent attack of tetanus absolutely 
cut off from the rest of the body, unlimited in severity but limited 
most markedly in distribution. Can this condition be considered 
as due to tetanus at all when compared with the first group of 
cases, which do undoubtedly belong to that category? Or might 
the cause not be found in some other organism, associated prob- 
ably with anaerobic wound infection and capable of producing 
a toxin similar to that of true tetanus, but differing in its distribu- 
tion and methods of spread in the body? It would be of great 
interest to try and produce such toxin by growing in vitro the 
various anaerobes found in sloughing wounds, and then, by animal 
inoculation, to attempt to reproduce the clinical conditions described 
above. 

The question of the spread of the toxin requires elucidation ; 
the possibility of the lymphatic distribution to the muscles affected, 
and a course then along the specific nerve trunks to definite cornual 
cells, without power of further intracornual migration, might be 
considered, in view of the entire freedom of the muscles of the foot 
and leg in the case where the whole thigh was involved in agonizing 
spasms. 

In three out of the four cases of this type there was apparently 
a definite incubation period of from ten to twelve days, which 
closely resembles that most commonly occurring in cases of true 
tetanus. In the fourth case, however—the first in Colonel Rudolf's 
series—the spasms started immediately the wound was inflicted, 
a condition which would coincide neither with tetanus nor with 
any other wound infection, but which would suggest a direct 
introduction of the toxin into the wound, with a purely local 
action, rather than any poisoning of the cornual cells. 

As far as treatment goes, in view of the failure of antitetanic 
serum, one was forced to fall back upon purely symptomatic 
remedies. Morphia was given in great quantities—twenty-five 
grains in ten days, and as much as four grains in twenty-five 
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hours; @ toleration for the drug was apparently developed, as no 
sign of pin-point pupil was ever seen, and no depression of the 
respiratory centres. Chloroform, as in generalized tetanus, was 
invaluable, and was administered just as in labour, very little at 
a time being sufticient to allow of a brief rest, and to give the 
morphia a chance to produce its effects. 

The exhaustion produced by the spasms was so great that the 
question of myosection of the affected muscles became worthy of 
serious consideration. Possibly in the future a new antitoxin 
will be available which will affect this condition of localized spasm, 
just as the antitetanic serum is able to attack the poison of true 
tetanus, whether localized in its action to one extremity or 
generalized over the muscles of the whole body. 

Such, then, is a brief account of a condition which might almost 
be termed “ para-tetanus.” Kare in the extreme, even by contrast 
with true tetanus, it presents certain features worthy of descrip- 
tion, and appears to merit classification as a definite clinical entity 
for which, up to the present, no adequate pathological explanation 
has been forthcoming. 


REFERENCES. 
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BACTERIOLOGICAL INVESTIGATIONS UPON 

SUSPECTED CASES OF TYPHOID FEVER. 

By Caprain W. S. LAZARUS BARLOW, M.D., F.R.C.P. 
Royal Army Medical Corps. 


I.—Inrropwcrion. 


From July 10 till September 29, 1915, I carried out the 
bacteriological examinations on materials derived from the patients 
at hospital. Out of the 1,001 specimens examined during a period 
of eleven and a half weeks 842 referred to ‘typhoid suspects” and 
included 134 examinations of blood, 362 examinations of urine and 
346 of faces. No more than one sample of blood was taken from a 
patient, but samples of urine and faeces were examined repeatedly in 
some cases. In all 200 typhoid suspects were examined, whence it 
appears that blood examinations were wanting in one-third of the 
cases. : 

II.— MEruHops. 


The same methods were employed throughout the period. 

Blood.—About two cubic centimetres were removed from a vein 
with aseptic precautions, introduced into a tube containing ten cubic 
centimetres of sterile ox-bile, and incubated twenty-four hours at 
37°C. From this material a MacConkey plate was inoculated by 
the brush method. described below. In the event of no growth 
appearing on the plate after twenty-four hours’ incubation it was 
re-inoculated with the original material, which by now had been 
incubated for forty-eight hours. 

Urine.—A sterile test-tube was supplied and the patient was 
instructed to half fill the tube after having passed a portion of 
the stream in order to cleanse the urethra. On receipt of this tube, 
which contained about ten cubic centimetres, sodium taurocholate 
was added to produce (approximately) a one per cent solution, the 
mixture was incubated twenty-four hours, and MacConkey plates 
were inoculated and incubated. It was found more convenient 
to make as concentrated a solution of sodium taurocholate as 
possible, and add 01 c.c. to each tube of urine. Very great 
exactness does not appear to be necessary. 

Feces.— An emulsion was made and six loopfuls were inoculated 
into ten cubic centimetres of Browning’s brilliant green and telluric 
acid medium. Owing to pressure of work q single tube of culture 
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was used instead of the series recommended by Browning,' and it was 
found that 0°04 c.c. of a one per cent solution of telluric acid and 
0°5 c.c. of a 1 in 10,000 solution of brilliant green added to ten cubic 
centimetres of peptone water immediately before use was satisfactory. 
The one per cent telluric acid was kept in bulk; the brilliant green 
was prepared from a stock solution of 1 in 100 immediately before 
use. After inoculation with the emulsion the tube was incubated 
twenty-four hours and then a MacConkey plate was inoculated and 
“incubated. ji 

Brush Method.—The method of inoculating plates I have adopted 
for many years is as follows: Very fine camel’s hair pencils without 
holders are sterilized in 1 to 20 carbolic for some hours, well washed 
in sterile distilled water, and stored singly in small sterilized test- 
tubes plugged with cotton-wool and containing about two cubic 
centimetres of sterilized water. When a plate is to be inoculated, the 
brush is removed from its test-tube by thrusting a flamed glass rod 
down the quill, the point dipped into the material to be plated, drained 
as far as possible by rotatory pressure against the side of the tube, 
re-introduced, and vigorously shaken in the water of the tube from 
which it was taken originally, and drained again as far as possible 
by rotatory pressure. 

This charged brush is now lightly drawn in parallel streaks over 
the face of the medium in the plate to be inoculated without altering 
the position in which it is held. Asa result the medium becomes 
inoculated more and more sparsely, and in the large majority of cases 
some portion of the plate shows single colonies that are well separated. 
The plates themselves should be poured the day before use to ensure 
that the surface of the medium is devoid of droplets of moisture. 


III.—Resuuts. 


(1) General—Among the 200 cases one or other member of the 
typhoid group of organisms was found in 49 (24°5 per cent) viz. : 
Bacillus typhosus, 6; B. paratyphosus A, 17; B. paratyphosus 
B, 26. Among the remaining 151 cases, 6 afforded growths of 
members of the B. coli group in the blood, urine and feces, and 
11 similar growths in the blood and feces, the urine being 
sterile or showing other micro-organisms or not having been 
examined; while in 3 cases they were found in the urine alone and 


1 Browning, Mackie and Smith, Journ, Path. and Bact., 1914, vol. xix 
p. 127. 
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in 29in the faces alone. Thus 71 cases in all (35°5 per cent) yielded 
greater or less evidence of coli infection. 

Further, among the 151 cases in which a member of the 
typhoid group was not found, 15 cases atiorded growths of 
micrococci in the blood, urine and feces, and 25 showed micrococci 
in the blood alone, 8 showed them in the blood and urine, 9 in the 
blood and feces, 4 in the urine and feces, 3 in the urine alone, and 
lin the feces alone. Thus 65 cases (32°5 per cent) showed greater 
or less evidence of micrococcal infection. 

Fifteen cases were not classified owing to the variability of 
the results obtained. 

These figures are tabulated below. 
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Although the results have been summarized as above, it must 
not be supposed that the cultures obtained were necessarily pure, 
though this is generally true in the case of blood cultures. Not 
infrequently micrococci or colon bacilli or both were found along 
with the particular micro-organism or group under which a given 
case is classified. Thus, a plate in which B. paratyphosus B was 
isolated from the urine showed the presence of other micro- 
organisms, while the blood contained B. coli in pure culture and 
the feces showed the presence of B. coli and streptococci. Such 
a case is returned in the table under the heading “ B. paratyphosus 
B” and the other micro-organisms found are neglected. Similarly, 
some of the cases classified under B. coli group also showed the 
presence of micrococci, and vice versa. But nocase appears in two 
groups. 

Scattered throughout the series were instances in which 
B. fluorescens occurred. It was present in fifty-four out of 
362 plates made from the urine, and in twelve out of 346 plates 
made from feces. In no instance was it found in plates made 
from the blood, and in only one case did it occur both in urine 
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and fwces. The chief interest accruing to its presence is that 
some varieties appear to be feebly agglutinated by anti-sera 
of the typhoid group, and since the organism is Gram-negative, 
motile, and a non-lactose fermenter, it is liable to be confused with 
members of the typhoid group, unless it be present in sufficient 
quantity to produce its characteristic colour and offensive odour. 
It is impossible to say whether it is of pathogenic significance. 

(2) Cases in which a Member of the Typhoid Group of Bacilli 
was isolated.—In arriving at a diagnosis for clinical purposes sole 
reliance was placed upon the agglutination of the bacillus under 
examination with one or other of the antisera of the typhoid group 
in a dilution of 1 in 300 within half an hour. Later, a dilution 
-of 1 in 100 was used in addition, but it was not found that material 
advantage accrued, since a true member of the group has always 
been found to agglutinate at 1 in 300. Moreover, use of a higher 
concentration was liable to complicate diagnosis, because at 1 in 
100 there is apt to occur a certain amount of agglutination with 
one or other member of the group antisera than that to which the 
organism in question is ultimately referred, on the basis of its 
continued agglutination with degrees of antiserum dilution in which 
its congeners fail. 

The number of cases included in this group is of the nature 
of a maximum, since a diagnosis was always returned forty-eight 
hours after receipt of the material, and as a precautionary measure 
a few doubtful cases were diagnosed as positive. Subsequent 
re-investigation of the bacilli isolated substantiated the original 
diagnosis in all but a small minority of cases, even to the question 
of the particular membet of the typhoid group concerned. During 
the latter half of the period, acting on the instructions of Colonel 
Sir William Leishman, I carried out a series of investigations on 
‘sugar and other reactions with each organisim diagnosed as belong- 
ing tothe typhoid group. The results of these will be dealt with 
briefly at the end of each section. 

It is unnecessary to refer at length to the characters of the 
colonies formed by the micro-organism on the MacConkey plate. 
They are practically always round, white, semi-opaque, but with 
translucent edges, and of medium to large size in the case of B. para- 
typhosus B. In the cases of B. typhosus and B. paratyphosus A, 
a similar description of the colony generally holds good, but there 
appears to be-greater variation, sometimes the colonies being 
minute and sometimes being of a pale pink or ochrey tinge instead 
-of white. 
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(a) Bacillus typhosus.—Six cases (three per cent.) were diagnosed 
as typhoid fever by isolation of an organism deemed to be 
B. typhosus from the feces (five cases) or urine (one case), owing 
to its agglutinability by antityphoid serum 1 in 300 dilution in 
half an hour. Possibly because all the diagnosed cases occurred 
in patients who had received antityphoid inoculation, the diagnoses 
have only been relatively free from doubt. Thus in only one case 
was the agglutination at 1 in 300 dilution noted as ‘‘ very marked,” 
and here the maximum dilution for clumping was only 1 in 900. 
In the remainder it was noted as “fair,” and the maximum dilu- 
tion was 1 in 600 to 1 in 400. Moreover, in four out of the six 
cases “slight agglutination ” or ‘‘a trace” occurred with antiserum 
of B. paratyphosus A (1 in 300 dilution). In no instance was 
agglutination observed with antiserum of B. paratyphosus B in 
1 in 300 dilution for half an hour. 

From a morphological point of view the organisms conformed 
fairly well to type, though in two instances they were noted as 
being “longer and thinner” than is usually the case with 
B. typhosus, and in yet another as ‘‘very variable in length” ; 
they were all Gram-negative and motile, though the latter in 
variable degree. On replating from the original cultures, variations 
were found, and in particular agglutination was less marked, and 
one case showed general group agglutination. In five instances the 
organisms were cultivated in broths containing lactose, glucose, 
dulcite, mannite, in neutral red glucose agar and in litmus milk. 
The results were very variable. Thus two cases showed neither 
acid nor gas in lactose broth; a third showed late formation 
of acid and gas; the fourth showed late formation of acid, but no 
gas; while the fifth showed late formation of gas, but no acid. 
Similar differences showed themselves with the other wedia, the 
only consistent result being obtained with dulcite broth, in which 
neither acid nor gas was ever observed. In litmus milk the reaction 
remained alkaline throughout in one case, but in all the others 
became acid after a few days: observed for three weeks, the reaction 
never was seen to return to alkaline; late clotting occurred in two 
cases. 

(b) Bacillus paratyphosus A.—Seventeen cases were diagnosed 
as belonging to this group by their agglutination reactions—three 
being isolated from the blood, four from urine, and ten from feces. 
In ten instances the clumping in 1 in 300 dilution in half an hour 
was “‘ very marked,” but in three of these there was some agglutina- 
tion ; also with the antisera of B. typhosus and B. paratyphosus B. 
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In six instances the clumping was “fair,” and in three of these 
some agglutination was observed with the other two antisera. 
The last case showed ‘‘a trace” of agglutination with anti- 
paratyphoid A serum 1 in 300 dilution in half an hour, and no 
clumping whatever with either of the two other antisera under the 
same conditions. Culturally the organisms conformed to type, but 
in four instances they were noted as being “longer and thinner” 
than typical B. typhosus. In nine cases cultivations in sugars and 
in litmus milk were made: three showed acid formation (usually 
late) in lactose broth, and one of these formed gas as well. The 
remainder formed neither acid nor gas. Eight of the nine formed 
neither acid nor gas in dulcite broth or in mannite broth, the ninth 
forming both. This same organism was the one already noted as 
forming acid or gas in lactose broth. It is noteworthy that it 
agglutinated in a dilution of 1 in 2,000. Seven of the nine cases 
clotted milk. 

(c) Bacillus paratyphosus B.—This series comprises the largest 
number of cases, and is the most satisfactory both from the point 
of view of agglutination and from that of general uniformity in 
respect of fermenting properties on the various sugars. Twenty- 
six cases were diagnosed as belonging to this group, the organism 
being isolated in one instance from the blood, sixteen from the 
urine, eight from the feces, and once from, both urine and feces. 
In twenty-three cases agglutination by the specific antiserum in 
1 in 300 dilution in half an hour is noted as ‘‘ very marked,” and 
in the remaining three as “fair.” Slight agglutination with one or 
both of the other antisera of the typhoid group occurred in six 
cases, but in comparison with that occurring with the para- 
typhosus B antiserum was negligible. In two instances the 
maximum dilutions of the antiserum in which agglutination was 
observable were 1 in 350 and 1 in 400, the majority agglutinated at 
1 in 2,000 or upwards. 

The sugar and litmus milk reactions were very consistent, 
though variations were found. Thus one case showed acid ‘and 
gas in lactose broth, and one formed acid but no gas; the remainder 
formed neither acid nor gas. All formed acid in glucose broth, and 
all but one formed gas as well. Eleven formed acid and gas in 
dulcite broth, though in some cases the gas formation was late in 
onset, and in others the reaction from becoming acid reverted to 
alkaline after a few days. One case formed no acid at all, and yet 
another neither acid nor gas. In all instances mannite broth was 
acidified, and in all but one gas was formed in addition, Litmus 
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milk in all but one case became acid, and in about half the cases 
clotting occurred in addition. In the accompanying table an im- 
pressionist view is given of the results obtained with the three 
types of bacilli on cultivation in various sugar broths and in litmus 
milk. 


Lactose Glucose Duleite! — Mannite Litmus milk 
B. tuphosus (5 cases} Wegpa es eer iy Ne- aeee ( Acid + 
) Variable | {Variable | °7 | Variable | Gicteing Vartable. 
B. paratyphosus A” eo a eae a | Acid + 
(9 cases) as aa ie ad Clotting + 
B. paratuphosus ‘* B” + + + Acid + 
(13 cases) ste + + + ! Clotting Variable. 


—_—_——__. 


(3) Cases in which Members of the Bacillus coli Group were 
isolated —Under this heading are included cases in which the 
MacConkey plate developed medium size to large colonies, having 
a red colour due to acid formation. It is clear that the mere 
formation of acid cannot be taken as a proof that the organism in 
question is one or other variety of B. coli, though B. coli normally 
forms a medium size to large pink colony with a deep red centre on 
a MacConkey plate. An exception exists when it occurs along with 
B. fluorescens, the alkali formation of which is so great that the 
acid produced by B. coli is neutralized, and colonies of the latter 
remain white. Used in this loose sense, it may be said that amongst 
the 2U0 typhoid suspects examined 71 showed the presence of 
members of the coli group. Of these 20 may be dismissed sum- 
marily from consideration, inasmuch as the organisms in question 
were obtained from the fwces alone. Other 31 cases in which 
they were found in urine and faces may be put on one side, though 
the fact that B. coli group organisms were found in the urine also 
may not be without significance. But in 6 cases members of 
the B. coli group were found in cultures from blood, urine, and 
feces, and in 11 cases in addition they were cultivated from blood 
and feces. Further investigation alone could decide whether there 
exists a variety of intestinal disorder, simulating enteric fever in 
some degree, but in which a member of the B. coli group is the 
exciting agent. 

(4) Cases in which Mierococct were isolated.—Under the heading 
are included 65 cases in which micrococci were cultivated. Of 
these, 25 cases produced a growth of micrococci from the blood 
alone, 3 from urine alone, | from faces alone, 8 from blood and 
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urine, 9 from blood and feces, 4 from urine and feces, while 15 
cases afforded micrococcal growths from blood, urine, and feces. 

As a rule, other micro-organisms besides micrococci were 
present in ‘cultures from urine or feces, but cultures from blood 
were generally pure and numerous colonies developed. 

The organisms were met with as minute colonies on the 
MacConkey plates, and sometimes were definitely red in colour, 
sometimes white or pale pink. In both of the two latter cases the 
medium beneath the organisms was pink, owing to acid production 
and diffusion into the medium. Rarely the colonies were definitely 
white. Ina large number of cases examination in a drop of water 
showed that the organisms were streptococci, chains of four or more 
individuals being seen; in others, though separate pairs or short 
chains of three occurred, it was impossible to’ decide whether the 
growth was streptococcal or staphylococcal. Minuteness of the 
colonies was quite characteristic after three to four days’ growth. 

Out of 134 plates examined for the purpose the organisms were 
Gram-positive in 84 and Gram-negative in 50. In 7 cases it is 
noted that some of the cocci of a film were Gram-positive and 
others Gram-negative. 

As in the cases included in Group (3) (B. coli group) it is im- 
possible here to assert in a given case in which micrococci developed 
from blood, urine, and fwces, that the strain of micro-organism 
was identical in all three materials. This is a subject for further 
investigation, but it is not impossible that certain characters of 
of the micro-organism should vary according to the material from 
which it was isolated. 

In none of the cases included under (3) and (4) was a member 
of typhoid group found, but with this exception there was consider- 
able interchange. Colonies of micrococci or members of the coli 
group might be found in large numbers on a plate in which a few 
colonies of one of the typhoid group determined the class into 
which the case should be placed. The same is true for members 
of B. coli group. ‘Thus one case showed a pure culture of white 
colonies of Gram-positive cocci in the culture from the blood; 
B. paratyphosus B with no micrococci but a few B. coli colonies 
in the culture from the urine, and a single colony of B. para- 
typhosus B with no micrococci and numerous B. coli colonies in 
the culture from the feces. This case was returned, of course, as 
B. paratyphosus B, but the possible occurrence of mixed infections 
cannot be denied. 

In conclusion, two points suggests themselves for consideration :— 
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(1) If it be true, as the observations noted under (3) and (4) seem 
to suggest, that morbid conditions involving the intestinal tract in 
a somewhat similar way to “enteric fever” can exist, which are 
closely associated not with one or another of the typhoid group 
bacilli but with members of the B. coli group or with micrococci, 
a satisfactory classification of many ‘typhoid suspects” would 
become possible. At present those cases in which no member of 
the typhoid group is found bacteriologically cannot be classified in 
a satisfactory way. 

(2) The fact that streptococci in particular have been found in 
the blood with considerable frequency raises the question whether 
some of the streptococcal infections of wounds met with so com- 
mouly in the present campaign may not be autogenous. If this 
be so, the method of wound treatment would call for some 
reconsideration. 
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TREATMENT OF WOUNDS FROM FIRE TRENCH TO 
FIELD AMBULANCE. 


By Masor BLACKWOOD. 
Royal Army Medical Corps. 


Tuis paper has been written, not with the idea of laying down any 
dogmatic rules for the treatment of wounded, but rather to focus 
attention on the various methods employed, and, by a statement of what 
our experience has been, to stimulate a discussion from which it is hoped 
we may all gain valuable information. 

Let us commence with the treatment in the fire trench or aid post. 
I think it is advisable to consider it under two headings :— 

(a) In ordinary times. 

(>) During a battle. 

In the first case, the wounded are few in number, and plenty of time 
is at the disposal of the medical ofticers for their treatment. In the 
second, the medical officers are working under pressure, probably not 
under the most ideal conditions for surgery, aud therefore can neither give 
time nor individual attention to each case. 


At Oxpinary Times iN THE TRENCHES. 


In the large majority of cases the wounded will have received first-aid 
treatment from the regimental stretcher-bearers before being seen by the 
medical oflicer. Consequently, it devolves on the medical officer to 
train them so as to make their treatment as eflicient as possible. The 
stretcher-bearers should be men of intelligence who are actually interested 
in their work, and on no account should they be men who have been 
selected because they are useless or physically incapable of regimental 
work. The work of the stretcher-bearer is very strenuous, and requires 
a man of strong physique. 

There are three things in which the stretcher-bearer should be 
proficient: (a) The first-aid treatment of wounds; (l) the control of 
hemorrhage and the treatment of fractures ; (c) the various methods for 
the removal of wounded from the trench to the aid post. 


First-aid Treatment of Wounds. 


The stretcher-bearer is bound from his surroundings to be a most 
septic individual, and even with the best intentions in the world cannot 
render himself aseptic. Consequently, it should be impressed upon him 
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that on no account is the wound to be touched. This fact must be well 
driven home; perhaps it might help if it was explained to him that his 
hands are covered with germs, and that if, by touching the wound, he 
should introduce only a single germ, that microbe will bave the power 
of reproducing itself to the extent of five or six millions in twenty- 
four hours. This wonderful reproductive fact is sure to strike the average 
“Tommy.” Having got this fact impressed, the next thing is to instruct 
him how to approach the wound. This is a difficult problem, as with 
many wounds it is necessary to remove the clothing, which will expose 
the patient to the danger of “ cold,” and in the case of a large wound may 
add considerably to the shock. Personally, we feel that, under present 
conditions, where, with good communication trenches, it is possible at 
all hours of the day to remove the patient to the aid post, as little 
exposure as possible in the trench should take place. 

Even with a well-fitted-out medical dug-out in the trenches we do not 
think any exposure is justified uuless the medical oflicer is there and can 
personally carry out a proper dressing. We see no reason why a small 
portion of the clothing cannot be cut away when it immediately surrounds 
the wound, rather than undressing the patient, and a field or shell 
dressing applied; this would entail very little exposure and be far better 
than the indiscriminate cutting-up of the clothing which often happens 
now. A criss-cross cut made opposite the wound, and the flaps turned 
back, answers very well. Even in cases of severe bleeding, where a 
tourniquet has to be applied, complete exposure is not necessary, as the 
site of the wound is shown by the hole in the clothing, and further, the 
presence of the clothing will prevent the tourniquet bruising the skin. 
We also feel that full exposure of a wound means an added danger from 
further infection. ‘ 

Control of Hemorrhage. 


We are inclined to think that tourniquets are an invention of the Lvil 
One, and that it is no exaggeration to say that many limbs have been 
lost during this campaign by the indiscriminate use of them. We do not 
mean to say that, if a man is shot in the femoral or other large vessel, a 
tourniquet is not required, though here the majority of cases would be 
dead before a tourniquet could be found and applied. Our contention is 
that practically all external bemorrhage can be controlled by firm pressure 
with a pad over the bleeding point, at least until the tield ambulance is 
reached, where it can be thoroughly dealt with. Such a pad can be made 
from a first tield dressing or, if necessary, two field dressings, one on the 
top of the other. We know that there is the possibility of bleeding into 
the tissues, but this risk is small compared with the damage done by an 
unnecessary tourniquet. It should be remembered that, on the average, 
at least three or four hours must elapse before a case can be got from the 
fire trench to the field ambulance ; and in that time a tourniquet may do 
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irreparable damage. The Japanese method of attaching a strip of red 
flannel to cases wearing a tourniquet is worthy of notice. If, after 
applying these pads, the stretcher-bearer finds that considerable bleeding 
is still taking place, then he should use a tourniquet. We strongly 
advocate the issue of the round rubber tourniquet in place of the web 
tape with buckle, as it is more easily applied and more effective. A very 
simple and, at the same time, effective tourniquet can be improvised with 
& puttee and a piece of stick, the width of the puttee preventing any 
undue constriction. Where a limb is badly lacerated, the haemorrhage 
is seldom very considerable owing to twisting of the vessels, but the 
possibility of its occurrence should be watched for. The stretcher-bearer 
should also be instructed where to apply immediate digital pressure in 
case of injury to one of the large vessels. 


Fractures. 


We think it advisable that the stretcher-bearer should not apply 
splints to a fracture, especially of the lower limb, as it is very doubtful, 
when in the trenches, if he could apply them satisfactorily, and it would, 
besides, take a considerable time. We recommend that a fractured arm 
be bandaged against the trunk; and that, with fractures of the lower 
limb, the two feet be brought together and tied firmly, and again tied 
at the knees. In this way sufficient immobilizing of the limb will be 
obtained to move the wounded man to the aid post. 


Methods of Removal. 


This now, with the present trenches, tramroads and communication 
trenches, is not difficult, as in practically all cases the wounded man 
can be carried on the ordinary stretcher. Cases may arise, however, 
where an ordinary stretcher cannot be used, where it may be necessary 


_ to use a Rogers’s trench stretcher. This stretcher has not always 


found favour with the medical officers, but we think, with a little 
practice, the stretcher-bearers will find the advantage of it in certain 
circumstances. The wounded should be. removed to the aid post as 
soon as practicable after having been wrapped in blankets, it being 


" remembered that any shock causes a rapid fall of temperature. Patients 


should be allowed to lie on the stretcher in the position they find most 
comfortable for breathing and ease, and not according to any hard 
and fast rules. Some sandbags might be kept filled with straw for use 
as pillows, which will add much to the comfort of the wounded man. 


At the Aid Post. 


The medical oflicer should see all cases, and redress them except 
in the most trivial cases. It should be remembered that the first field 
dressing is an emergency dressing for application by the man himself 
or his companions, and was never intended to be looked upon as a 
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permanent dressing. In wounds of the limbs, if tied tightly, it 
frequently becomes so tight from the swelling of the limb that it 
becomes a serious menace to the circulation. The stretcher-bearers 
should be specially warned of this, so that, in applying, he can make 
some allowance for this swelling. 

Head cases should have the hair shaved off for at least two inches 
round the wound. It is not sufficient to clip it with scissors. 

Chest and abdominal wounds should have a good pad of dressing 
applied over the wound, and retained in position by strapping; a bandage 
should never be passed round and round the body, as that entails 
additional movement for the patient. Protrusions of gut should be 
surrounded by lint wrung out in warm saline and covered with protective. 

Fractures will require to be splinted. The question of extension does 
not arise at this stage—a good position is all that can be aimed at. A roll 
of Gooch’s splinting will be found useful to cut splints from. A 
hypodermic injection of 4 grain morphia will ease the pain during 
manipulation. c 

When a wound appears dirty and encrusted with mud, it should 
certainly be washed with 1 in 60 carbolic or 1 in 1,000 mercury lotion, 
The dressings should be kept in biscuit tins and handled only by the 
medical officer, who should try and carry out the ordinary rules of anti- 
septic surgery in respect of these dressings. The dressings should not 
be handled by the stretcher-bearer unless he has been trained to carry 
out these rules. The dressings for wounds should be kept distinct from 
those used at the morning sick parade, where they are liable to be 
frequently handled by hands none too clean. The dressings most suitable 
are cyanide gauze with a plentiful supply of cotton-wool to prevent con- 
striction by the bandage when swelling takes place. The surrounding 
skin should be well painted with four per cent iodine, which will destroy 
most skin organisms. If hairs are present on the surface they should be 
shaved off. 

Treatment of shock is a point sometimes overlooked. It must be 
remembered that, after any wound, the temperature falls rapidly. There- 
fore the patient should be wrapped up in blankets. The boots should be 
removed from all stretcher cases, and loosened in that of walking patients, 
as this adds greatly to their comfort. Warm drinks or water should be 
given liberally, it being remembered that in all cases where hemorrhage 
has occurred the system calls out for water. This is only contra- 
indicated in abdominal wounds, where it should only be given in sips, 
and under the orders of the medical officer. Chest and abdomen cases 
should be warned against any sudden movements, either by the patients 
or attendants. 

Morphia may be given freely in all cases, and in order to get the 
maximum result, it is advisable to give it hypodermically. We have 
seen many cases where it has been given by the mouth without any 
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appreciable result. It is especially indicated in wounds of the abdomen 
and thorax, as it tends to keep the patient quiet, and so prevents move- 
ment. We also think the use of morphia helps to tide over the period of 
shock. It can be given in much larger doses than is generally taught 
without any ill effect. All cases that have had much hemorrhage should 
be made to lie down with the head low, and on no account to sit 
up. Brandy may be given in cases with much collapse, both for its 
mental and physical effects. 


In Barrie Times. 


Here the conditions are entirely altered, as the numbers of wounded 
have made it practically impossible for the medical officer to give 
individual attention to all the cases, his attention necessarily being 
called to the most serious. The exactness of surgical technique has more 
or less to give way to speed, in order that the cases may be got away to 
the field ambulance as speedily as possible, both for the benefit of the 
wounded and to prevent chokage in the front line. The suggestions 
already given for treatment should be carried out as closely as possible. 
It will be found that probably first field and shell dressings will have to 
be used more frequently than in the “ quiet time,” and therefore it is 
again necessary to draw attention to the danger of tieing the tapes on 
these dressings too tightly, as it is quite probable that delays may occur, 
preventing the case getting to the field ambulance for some considerable 
time. The same warning will equally apply to tourniquets. Fractures 
should be immediately immobilized in splints before removal. Rolls of 
Gooch’s splinting will be found most useful, as splints of varying size 
can be cut as required from the roll, which, besides, is compact and 
easily carried. A bottle of liquid morphia hyvodermica should be carried 
by the medical officer, as being more handy for use than the tablet, and 
far more effective than oral adminstration. Water should be given freely 
to the wounded, and clothing cut up as little as possible. The wounded 
should be encouraged to walk whenever possible, in order that the 
ambulance and regimental stretcher-bearers may be used for the carriage 
of serious cases. 

The Field Ambulance.—The role played by the field ambulance in 
modern warfare is that of a ‘drainage company,” which aims at counter- 
acting, as far as possible, the inevitable sepsis of all wounds. It was 
this “‘ inevitable sepsis ’ which took us some time to realize, in the early 
part of the War, trained as we all were in the aseptic school. Soon it 
was found that all sutures closing wounds simply prevented the escape of 
pus, and experience showed that the more open all wounds were left the 
better were the results obtained. Hence the duty of the ambulance is to 
open rather than close the wound, and so provide for the free escape of all 
discharges. This drainage of wounds should be carried out in a thorough 
manner, otherwise it is useless, and we may be excused, therefore, if we 
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go into it a little fully, as we feel it is of the greatest importance for the 
future recovery of our wounded and the shortening of convalescence—both 
points of primary importance to an army in the field. In January of last 
year we started using drainage tube of the diameter of 4 inch to one inch, 
and have continued doing so ever since, the drainage tube as found in the 
surgical panniers being too small to be of much use. Sinall and super- 
ficial wounds and wounds of muscle with small points of entry and exit 
with no injury to bone do not require drainage, or at least should be 
given the benetit of the doubt, as they frequently arrive at the luse quite 
clean when dressed with a four per cent iodine solution and dry sterilized 
gauze. In wounds, however, of any size, and where a bone is involved, 
drainage must be free. Frequently we have found, with only a small 
wound of entry and exit, but where the bone has been injured, that on 
opening up there is a large cavity inside. Drainage, to be of any use, 
must be free, so in the majority of cases requiring drainage it is neces- 
sary to give an anwsthetic. Counter-opening may be required, in the 
making of which the future position of the limb in subsequent dressings 
must be considered, and, if possible, they should be made through the 
most dependent point. The counter-openings should be large enough to 
admit the drainage tube easily. A tube should never he passed 
diagonally across a fractured limb, so as to traverse a defect in the 
bone or to lie in close proximity to any large vessel. The tubing 
should have numerous lateral openings cut in it, or be slit right up, and 
if it be slightly pointed at one end and the bullet forceps found in the 
operation case be passed through the wound tract and used to grasp 
this pointed end, no difticulty will be found in introducing the largest 
size tubing. Care should be taken to insert a sterilized safety pin into 
the end of the tubing to prevent it slipping in, and the tubing should be 
cut off fairly short to prevent the end heing closed by the pressure of the 
dressings. It is better to err on the side of over-doing rather than under- 
doing the drainage, free drainage being the one preventive of gas 
gangrene. In some cases it is better to cut through any small bridges 
of skin and muscle, so as to allow of subsequent free granulating. 
Occasionally, wounded come in who have laid out for some time after 
the receipt of their injury, and who may show symptoms of gas gangrene 
in varying degrees. This condition is easily recognized by the smell 
and by a dirty brown fluid which escapes from the wound, and it requires 
to be very freely opened up, both by incisions into the muscles and by 
drainage tubes. 

Ancesthetics.—They should be given in the majority of wounds of any 
size or severity, and experience has shown that they are required iu 
about ten per cent of all wounds, otherwise it is quite impossible to carry 
out a thorough cleansing and drainage of the wound. Open ether is the 
ideal anesthetic, both from the point of view of immediate safety and ° 
from the subsequently depressing effects of chloroform. No difticulty 
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will be found in producing complete narcosis with a little practice. 
One-hundredth of a grain of atropine, with or without morphia, should 
be given if possible beforehand. 

Dressinys.—They should be all sterilized. We have been fortunately 
situated in having a steam sterilizer, but one can be easily improvised 
from a biscuit tin. We have lately used a method of sterilizing of 
dressings for minor wounds which we find most excellent, as it avoids 
soiling a large amount of dressings: while, for the large wounds, we use 
dressings from the drum of the sterilizer. We also use this sterilizer for 
towels and operating gowns. 

The wound we wash with warm water and ether soap, then bathe in 
a lotion of either 1 in 1,000 mercury or 1 in 60 carbolic, followed by 
ether, and finally swab as dry as possible before painting with four per cent 
iodine. In no case should iodine be applied to large raw surfaces, as it is 
useless owing to the moisture present in these cases. The iodine should 
always, however, be painted on to a wide area around the wound. Cyanide 
gauze is then applied. If a large raw surface has to be dressed, we find 
that gauze soaked in equal parts of peroxide of hydrogen and glycerine is 
good, as it will prevent the gauze from sticking when redressed. Plugging 
of wounds should be avoided, as it interferes with the drainage, and it 
must be very occasionally that it is necessary for stopping hemorrhage in 
that manner. The bleeding points should be cut down on and ligatured, 
as they are generally easy to find. We use boiled silk for all ligatures. 
Gloves should be worn, both as a protection to the patient and to the 
operator’s hands from the effects of the antiseptic lotions. Portions of 
projectile we leave, unless easy of removal or a cause of discomfort to the 
patient. 

In serious head injuries we shave the head, an operation which 
should never be done unless the patient is under an anwsthetic. The 
question of the necessity of an immediate trephine to relieve grave 
pressure symptoms must be left to the experience of the surgeon. 
We had excellent results last winter from cases treated by us, as at that 
time we were allowed to retain them for ten or twelve days. 

Fractures we treat on the general lines laid down. No fragments of 
bone should be removed unless absolutely free and of small size. 

There are several splints that we find most useful :— 

(1) Page's arm and femur splint. 

(2) Our leg splint. 

(3) Thigh splint with interruption. 

Shock and Collapse.—All cases show this in varying degrees, and the 
treatment runs on more or less general lines. When admitted, the 
patient should have any wet clothing removed, boots taken off, and dry 
socks put on. Bed boots made of flannel or other warm material, and 
reaching to just below the knee, will be found useful. He should be 
well wrapped up in blankets, and with hot-water bottles if necessary. 
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Warm drinks should be given—patients prefer cocoa or tea to bovril. 
Water should not be stinted if asked for. We find morphia an excellent 
line of treatment, as it composes the patient and he drops off to sleep. 
Morphia is especially useful in wounds of the chest with pneumothorax, 
which seem to produce great mental shock. If collapse is severe, 
especially if due to bmmorrhage, we find elevation of the feet, the use 
of pituitrin and subcutaneous or intravenous injections of normal saline 
give excellent results. With a medium-sized needle from the Potair 
aspirating case and a funnel and tube, a couple of pints can be quickly 
tun into the axilla or thighs. Continuous saline by the rectum is 
impossible to carry out in the field ambulance. 


Tin plate resting on collar 
weight found by experiment 
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O, the outer lid—to which B is permanently attached—is held tightly 
down on the top of A by four clips, C, thus compelling the steam to pass 
through B into the space V, thence into the open air through the safety 
valve, S, which is in the centre of O. 

Construction.—A is an oil drum cut down. B is an inner cylinder (of 
tin in this case) with a loose bottom, P, resting on brackets, K, in this 
way (when lid, L, is removed) giving access to the safety valve, S. 

Principle.—The water, W, turned into steam is forced to pass through 
B to reach the outer air, and only then at a greater pressure than one 
atmosphere. When boiling ceases, a partial vaccuum ensues, thus drying 
dressings. 


Discussion. 7 


Colonel Skinner, A.M.S., asked speakers to divide the discussion 
into two :— 

(1) Treatment from aid post forward. 

(2) Treatment at field ambulance. 

Captain MacLran, R.A.M.C., agreed with most of Major Blackwood's 
remarks. He emphasized that blankets should be put under the patient 
as well as over. He thought that a tourniquet could be put on by the 
bearers in quiet times provided it was noted. He had taught his bearers 
to make a tourniquet out of a puttee and stick, and usually allowed them 
to put one on in the trenches provided the patient could undo it if 
causing too much pain. In a battle the regimental stretcher-bearers 
often have to put on splints. He thought that all aid posts should have 
a primus stove and that a thermos flask would be useful in an attack. 
He used moist dressings. 

Lieutenant Sampson, R.A.M.C., was surprised that eusol had not been 
mentioned. He thought that if the dressings were sterile wet would be 
the best; if doubtful, dry. He asked Major Blackwood if he found the 
Page’s splint for fracture of the arm satisfactory; he had found it painful, 
due to the method in which one had to produce extension by it. He 
himself had used a splint which produced extension of the humerus 
away from the body. He did not use saline in chest cases because it 
embarrassed the breathing, but in other cases it is of the greatest value. 
If tourniquets were used the reason for their application should be noted 
on a tally. 

Colonel Duxn asked if salt tablets had been used. When he was at 
No. — General Hospital, Colonel Gray and Mr. Lockwood used salt 
tablets, especially for dirty wounds, It required experience to know the 
lightness with which to pack the gauze and tablets in the wound. 
A profuse flow of serum was started almost at once. 

Lieutenant Sampson had talked with Colonel Gray a few days ago, 
and he had described the method of packing the wounds; he used gauze 
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soaked in ten per cent saline solution and, in the gauze, “ tabloids” 
of saline. In the centre of the wound he put a large rubber drainage 
tube with lateral openings and he did not mind how long it remained, 
even up to nine days in some cases. The wounds he described were not 
recent ones. At field ambulances sloughs would form round the wound. 
When a case reached the base sloughing has occurred and can easily be 
cut away, but early on it is difficult to know how much muscle, etc., in 
a wound is going to slough ; however, he thought the idea a good one, but 
whatever treatment was tried it ought to be done all the way down the 
lines of communication to have a correct idea of its utility. 

Captain Morr, R.A.M.C.: When I was with the — Field Ambulance 
we tried salt tablets, but the patients complained so much of the pain 
that it was necessary to give up the treatment. 

Captain McNer wished to know where, and how much, antitetanic 
Serum was given. He had been able frequently to cultivate the bacillus 
from wounds where there were no signs, etc., of tetanus. He wished to 
rent ©ut that hot-water bottles applied over moist dressings would cause 
urns. . 

Major Aupexson pointed out the value of many-tailed bandages in 
wounds of the lower limbs. 

Lieutenant-Colonel Sontau: The paper read represented our work for 
fifteen months out here. He described two cases where damage was 
done by the application of a tourniquet. He had used chlorinated solu- 
tion. _Z2e the saline tablet treatment, it had been considered, but owing 
othe amount of discharge and the sodden state of the patient it was 
more suitable for down the line than in a field ambulance. The length 
of time between each dressing that may occur would possibly allow 
of the introduction of sepsis. : 

Major Brackwoop (replying): Up to the beginning of the winter 
1915-16, 1,509 units of antitetanic serum were used, but since then 500 
8nd in some cases 1,000. The injection was given at the field ambulance. 
Page’s splint did tend to rise at the shoulder, but it could be kept down 
a little by tapes across to the other side of the body. It would be a good 
Plan for medical officers of field ambulances to do duty at the base for 
& time in order to observe the later conditions of wounds. One objection 
to Chlorinated solution was that it required frequent changes, redressings, 
and, therefore, not so suitable in a field ambulance. 

Colonel Bruce SKINNER remembered that after the Franco-Prussian 
War Every surgeon was going to do away with the ordinary bandage for 
8plints and adopt the many-tailed, and McCormick after the Russo- 
‘ag tkish War said the same. He had used strips of bandage over splints 
H & student, and he still considered it better than using a whole one. 

© Yead the introduction to Sir Almroth Wright's “‘ Memorandum on the 

™ ployment of Vaccines in connexion with Wound Infections.” The 
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wound could be packed with salt tablets and not dressed again until the 
base is reached, and as the flow is from the wound to the surface it is 
difficult to see how infection of the wound can take place. He wished to 
bring attention to :— 

(1) The training of stretcher-bearers ; they must be repeatedly taught, 
not only a series of lectures and then finish. 

(2) The very ingenious sterilizer exhibited, pointing to the desire felt 
for sterilizers in a field ambulance. 

(3) The bed-socks exhibited were presented by the Corps Commander. 

(5) Primus stoves had been allotted for some time to aid poste. 
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THE TREATMENT OF AMG:BIC DYSENTERY CARRIERS. 
Nore on tHe Use or tHE Dovusre Jopipg or EMetTiINE AND BismutH. 


By H. H. DALE, M.D., F.R.S. 
(Department of Biochemistry and Pharmacology, Medical Research Committee.) 


Tue treatment of entamoebiasis in this country, during the past year, 
has been largely concerned with the problem of freeing the chronic 
“carriers” from their infection. Experience in Egypt, in dealing with 
patients who continue to pass cysts after the dysentery has completely 
cleared up, seems to have led to the conclusion that a full course of ten 
or twelve grains of emetine hydrochloride, given hypodermically, will 
practically always eradicate the infection. The experience in this 
country, to judge from hospital records which I have had the privilege 
of seeing, does not altogether tally with this; for there seems to have 
beem a not inconsiderable proportion of cases in which such a course of 
eme tine may, indeed, have led to a temporary absence of cysts from the 
feces, followed, however, by an early recurrence. These cases, relapsing 
into cyst-passing again and again after successive courses of emetine, 
have presented a difficult problem to the medical officers in charge of 
them. Their frequent occurrence among the cases treated here was to 
be expected, for these consisted largely of cases which had undergone 
relapse into chronic “carrying,” after apparently successful treatment of 
their acute infection with emetine ; others had probably never been freed, 
by repeated dosage with emetine, before their return to this country ; 
while others again were apparently ‘“ contact carriers,” with no history of 
previous dysentery or treatment. It was clearly a matter of importance 
that these men should be freed from the danger to themselves, and to 
others, entailed by the persistent focus of infection. 

The pathology of the chronic carrier of Entamu:ba histolytica seems 
to be still imperfect, in that it has not been definitely ascertained whether 
the cyst-producing entamebe are living freely in the intestinal contents, 
like E. coli, or are localized in a partly healed pocket or sinus. The 
occurrence of liver abscess without acute dysentery seems to favour the 
latter supposition. In either case the relative failure of hypodermic 
treatment with emetine, in this condition, could be explained by the 
entamceba being more or less completely shut off from the circulation and 
tissue fluids of the patient. The alleged superior efticacy, in these cases, 
of the other treatment with ipecacuanha by the mouth, is in line with 
such a conception. By these considerations I was led to suggest a trial 
in cases refractory to hypodermic emetine, of oral administration of 
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emetine, in a form which gave promise of combining the advantage of the 
ipecacuanha treatment with freedom from its notorious difficulties and 
drawbacks. The results have been so far promising, that it seems worth 
while in the interests of a wider trial, to make mention of them at their 
present stage of incompleteness. The compound which has been used is 
a double iodide of emetine and bismuth, which was described last year 
by Du Mez, who suggested it as suitable for oral administration of 
emetine. It has the useful property, from this point of view, of being 
practically insoluble in dilute acids, but soluble with comparative ease in 
weak alkali. It might be expected, therefore, to pass the stomach 
unaltered, and then being dissolved in the alkaline juices of the duodenum, 
to undergo gradual decomposition as it passed along the bowel, with 
liberation of emetine and precipitation of bismuth sulphide. Du Mez 
obtained promising but rather irregular results on dogs to which he gave 
the compound. So far as I have been able to ascertain, it has not 
hitherto been tried clinically. 

My colleague, Dr. Barger, prepared me a sample of this double iodide 
and I tested it, in the first place, on cats. I found that large cats 
weighing upwards of 3 kilograms could take repeated doses of 40 
milligrammes without vomiting, the only effect being some looseness 
of the bowel. Sixty milligrammes (containing about 20 milligrammes 
of emetine) produced vomiting; but the fact that this occurred 
some five hours after the administration, while purgation occurred about 
14 hours after the drug had been given, indicated that the vomiting 
was not due to direct irritation of the stomach, but was secondary to 
liberation and absorption of emetine in the bowel, and therefore 
comparable to the vomiting which follows a large hypodermic dose. If 
treatment with these larger doses was continued, the symptoms of 
chronic emetine-poisoning, which I have previously described, made their 
appearance as with hypodermic administration. 

Messrs. Burroughs Wellcome and Co. kindly placed at my disposal 
a quantity of the compound for preliminary clinical trial, and further 
quantities were made to the order of the Medical Research Committee. 
‘Lhe first trial was made at the Graylingwell Military Hospital, Chichester, 
by kind co-operation of Lieutenant-Colonel A. H. Kidd, Major Maxwell 
and of the other medical officers in direct charge of the patients, and of 
Messrs. Geoffrey Paget and W. Redman King, who made the proto- 
zoological examinations. Mr. King has kindly furnished me with a 
résumé of the results on ten patients, all of whom had repeatedly shown 
early recurrence of cyst-passing after courses of hypodermic emetine. 
Of these patients, six have already been discharged as cured, having failed 
to show any histolytica cysts, with stringent daily examination of the 
feces during six weeks following a full course of the double iodide by the 
mouth. Two of these cases have not much evidential value, since the 
double iodide treatment was started while cysts were still absent, as the 
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immediate result of a hypodermic course. The other four are open to no 
such criticism. A seventh case relapsed after a full course of the double 
iodide, but, after a second course, has been free from cysts for four weeks, 
so that his permanent cure is probable. The eighth case has heen unable 
to stand a full course owing to nausea, but cysts have been absent for 
some time, with administration on alternate days, so that the result is 
hopeful. There remain one case in which relapse has occurred after two 
full courses, and one in which the treatment could not be continued 
owing to the vomiting and diarrhcea which it caused. 

Bearing in mind the fact that the cure of these patients had been 
practically given up as hopeless, with the ordinary hypodermic emetine- 
treatment, and that the standard of cure demanded—six weeks absence 
of cysts, with daily examination—was a very high one, the results must 
be considered promising. Some trouble occurred, in some cases, from 
vomiting; but this was overcome in most instances. Administration 
during or just after a full meal seems to have been the best method for 
avoiding vomiting, probably owing to the acidity of the stomach contents 
at this time. Some patients, who were reported as vomiting with the 
first doses, seemed to acquire a tolerance subsequently. The fact that 
the vomiting if delayed probably means that most of the dose is in the 
intestine before it occurs, so that the comfort of the patient is affected 
more than the efficacy of the treatment. Thirty to thirty-six grains, 
equivalent to about ten to twelve grains of emetine-hydrochloride, bas 
been regarded as a full course, and the daily dose has varied from two to 
four grains, given in capsules. Three grains, representing one grain of 
emetine-hydrochloride, seems to be a good average daily dose, and twelve 
such doses may be given in succession, unless giddiness, depression or 
diarrhoea become severe. The frequency of vomiting is in no way com- 
parable to that seen with the ipecac. treatment, and there is no need as 
a rule to restrict diet, to keep the patient recumbent, or to adopt the 
precautionary measures which the ipecac. treatment entails. The daily 
dose suggested, of three grains of double iodide, is equivalent in emetine 
to some sixty grains of ipecacuanha. 

Several other cases, privately treated, are still under observation, 
but the results, which Dr. G. C. Low and others have kindly communi- 
cated to me, are similarly promising. A further trial is in progress at 
another military hospital, through the kind interest of the Commanding 
Officer, and of Mr. C. C. Dobell who is responsible in this instance for 
the protozoological findings. One fresh case of acute dysentery has 
been treated by Dr. Low with daily doses of three grains of the double 
iodide, with results apparently as good as those of the hypodermic 
emetine treatment. If it be a fact that the residual infection, with 
healing ulceration, is more accessible to the emetine given by the 
mouth, is may be worth while to consider whether the later doses of 
the usual course of emetine, given in an acute case, would not, with 
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advantage, be given as the double iodide. It seems possible that the risk 
of subsequent “cyst-carrying” might thus be diminished. The possi- 
bility of using the emetine-bismuthous-iodide prophylactically seems to 
me also well worthy of consideration. I believe that most men could 
take a grain or so every few days, without any notable effect on health, 
comfort, or efficiency. I am having some tablets prepared,. keratin- 
coated, as an additional safeguard against vomiting, and will try them on 
some normal subjects in the first instance. Experience would have to 
show how small and infrequent a dose would give protection to those 
exposed to the chance of being infected. A drawback to the wide use 
of the compound, as a wholesale prophylactic, would, under present 
conditions, be the expense entailed. The ordinary emetine salts are 
expensive enough, and the extra trouble of making the double iodide 
will presumably make the latter, dose for dose, even more costly, 
though the difference should not be very large. 

My best thanks are due to the gentlemen above mentioned, who 
have interested themselves in the trials recorded, and to others who are 
giving their co-operation in those still in progress. 


NOTES ON A CASE OF PENETRATING WOUND OF 
THE HEART. 


By Caprarn R. GARSIDE DIXON anp Caprain P. McCEWAN. 
Royal Army Medical Corps (T.F.). 


Tue following case is the only example of a wound of the heart in a 
series of 123 wounds of the thorax and its walls which have passed 
through this casualty clearing station during the last ten months. The 
great majority of penetrating wounds of the lungs have progressed 
sufficiently well to be sent to the base, and it is a recognized fact that. 
most of these cases ultimately recover. Probably nearly all cardiac 
wounds produce death from hemorrhage too quickly to allow of their 
being removed alive even to a short distance from the battlefield. 

In the case recorded here the patient was wounded whilst in the 
upright position by a rifle grenade at 12.15 a.m. on March 23, 1916. 
He-was admitted to this hospital the same day at about 7 p.m. with a 
diagnosis of “gunshot wound of chest and right arm, compound fracture 
left elbow.” His tally showed that he had had hypodermic injections 
of antitetanic serum (500 units) and of morphia (4 grain) at the field 
ambulance. On admission he was cold, suffering very severely from 
shock, short of breath, and cyanosed, but his lips were pale. Tempera- 
ture, 101° F.; pulse, 112; respiration, 28. He was too ill to have his 
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Probe through wound in Left Lung. 

Probe through two wounds in Pericardium. 

Probe through entrance wound in Right Ventricle. 

Probe through exit wound in Right Ventricle. 

Piece of metal in Right Lung. 

Wad of cotton wool to evert margin of Right Lung 
to show piece of rifle grenade. 
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A, Piece of metal in Right Lung. 
B, Empty Right Ventricle. 
C. Tinfoil along course of Coronary Artery. 


To illustrate ‘‘ Notes on a Case of Penetrating Wound of the Heart,” by Captain 
R, Garsipe Dixon, and Captain P, McEwan, R.A.M.C. (T.F.) 
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wounds dressed, but with brandy salines and hot-water bottles he 
improved sufficiently to have this done the following morning. His left 
arm, which was fractured, was transferred from a straight splint to a 
Thomas's, and the wound of his right arm, which was slight, was dressed. 
There was a small wound 4 inch to the inner side and 4 inch above the 
left nipple. A catheter was passed, and about a pint of normal urine 
drawn off. The patient was still very short of breath, and the dressing 
of his wounds was as much as his condition would permit of. At 2 p.m. 
his pallor increased, he became more cyanosed, and his breathing more 
difficult. His temperature rose to 102° F.; pulse, 130; respiration, 45. 
At 6 p.m. } grain morphia was given hypodermically to relieve the 
distress caused by the shortness of breath. He was semi-conscious all 
the time he was in this hospital. He knew his name, regiment, and home 
address, but kept on trying to get out of bed, and was often delirious. 
He never complained of any pain either in the chest or arm, but suffered 
considerably from thirst. The heart sounds were normal. There were 
signs of fluid in both pleural cavities, more on the right than on the 
left side. There was neither cough nor expectoration. The cyanosis 
deepened, the pallor and dyspnea increased, and he died at 11.45 a.m. 
on March 25, thus having lived fifty-nine and a half hours after receiving 
the injury, and having during that time been conveyed from the regiment 
to the field ambulance, and from that unit to this clearing station. 

The body, which was examined four hours after death, before the 
onset of rigor mortis, was that of a well-builé man of medium height 
and good muscular development. The skin was pale, but cyanosed, and 
there were no wounds other than the three already mentioned. The 
wounds of the left elbow and right arm were of no pathological interest, 
and could not have been factors of any importance in causing death. A 
small external wound, situated just above and internal to the left nipple, 
was traced transversely inwards for about two inches through the sub- 
cutaneous tissue and chest muscle; its subsequent course was through 
the sternum, leaving the internal mammary artery intact; then through 
the edge of the left lung, the pericardium, the right ventricle, the peri- 
cardium, and finally the missile was found lying embedded in the right 
lung. It was not removed for examination, but its small size can be 
judged from.the X-ray photograph. 

The left pleural cavity contained a considerable quantity of blood, but 
the lung was of nearly the normal size; the right pleural cavity was 
almost full of blood, and the lung was found to be collapsed. The blood 
was fluid except for a single clot on the right side. The left lung had a 
slit-like wound of entrance, detected with difficulty, 4 inch from the 
margin, at the inner and lower part of the anterior surface of the upper 
lobe, and a larger wound of exit through the margin of the inferior 
surface; about 4 inch of the lung tissue had been passed through. 
There was a patch of recent fibrinous pleurisy between the upper and 
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lower lobes extending for about two inches on to the anterior surface of 
the lower lobe. On the under surface of the middle lobe of the right 
lung, about 4 inch from the inner margin, a small piece of metal could 
be seen lying in the lung substance. There was no recent pleurisy, but 
the upper and middle lobes were almost completely fused by dense old 
adhesious. 

The pericardium showed an entrance and an exit wound over the 
right ventricle. On opening the sac a small piece of khaki cloth was 
found, together with a small quantity of clotted and fluid blood. The 
pericardium had the appearance of an early pericarditis. The left 
ventricle was distended, but the right was partially collapsed, and near 
the centre of its anterior surface was a small circular wound of entrance, 
which passed obliquely through the muscle to a wound of exit very near 
to the right border of the heart; an interval of an inch separated the two 
wounds, and round each was a small circular area of bruised tissue. The 
right ventricle was opened posteriorly and found to contain some very 
bright red blood-clot. No wound was visible from the interior, and on 
passing a probe, it was found that the wound passed through one of the 
jacunss between the pillars of cardiac muscle, having just penetrated the 
ventricular cavity. 7 

The cause of death was severe hemorrhage, complicated with pul- 
monary collapse and interference with the heart's action. The enormous 
amount of blood in the pleural sacs came from the heart, the lung wounds 
were not capable of causing much hemorrhage. With each systole some 
blood would be forced through the small openings in the right ventricle 
into the pericardial sac, and from there blood would ooze through the 
pericardial openings into the pleura. There was no attempt at closure 
of the openings by clot. Their small size accounts for the length of time 
the patient survived. 

The occurrence of pericarditis and pleurisy (the latter being curiously 
localized) showed the beginning of an infective process. 

The wounds of the left lung were, no doubt, closed by blood-clot, while 
that of the right was kept open by the shrapnel on the surface, causing 
collapse. 

An X-ray photograph of the specimen was taken by Captain F. H. 
Gibson, R.A.M.C., and no foreign body other than the one described was 
found. : 

The specimen has been sent to the War Museum of the Royal College 
of Surgeons, London. 


— 


Clinical and other Notes 247 


AUTOMATIC EXTENSION LEG SPLINT. 


By Captain T. WARRINGTON. 
Royal Army Medical Corps (S.R.). 


Tue principle of this splint is that the weight of the leg is utilized as 
the extending force. y 

If one imagines a triangle, ABC, made of thin iron rods, with the 
side, BC, extensible and hinge joints at ABC, when the triangle is 
resting on A it is obvious that any weight resting on BC will tend to 
increase the angle A and therefore extend the side BC. Thus, if 
a fractured limb rests on BC, with the two ends fixed at B and C 


Weight 
LLL 


Site of 
Fracture 


Ke he 
4 


Both A 


respectively, the weight of the limb will increase the angle A and the 
distance BC till the muscular tension prevents further extension, and 
as the muscular tension is proportional to the strength and size of the 
muscles, and, therefore, to the weight of the leg, the amount of extension 
produced is approximately the amount required, and decreases auto- 
matically as the muscles waste and their tone and weight diminish. 
In this way over-extension, which obviously blocks the lumen of small 
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and valuable capillaries and lymphatics, both by lateral pressure and 
longitudinal tension, especially at the site of fracture, tends to be avoided. 

The details are as follows :— 

The splint is composed of a Thomas's knee splint frame, telescopically 
extensible. The upper end is fixed to the leg by a half Thomas’s ring, and 
it is fixed below the fracture by an anklet bandage, or slung in the usual 
manner, and the limb supported at the seat of fracture by perforated 
zine or lint, and the splint is supported by two hoops of iron forming 
a V and connected to each other and to the splint by hinged joints. One 
arm of the V is connected above, the other below the seat of the fracture. 
The weight of the leg tends to increase the angle of the V and thus 
extension is obtained. 

The advantages of this apparatus are :— 

(1) There is no need to move the limb or splint in slightest degree 
for dressing or irrigation. 

(2) Easy access obtained to all parts of leg. 

(3) No absorbent dressings are needed; any discharge can be caught 
in a dish placed underneath. 

(4) Extension decreases as muscles waste. 

(5) Extension simplified in the presence of sores or cellulitis. 

The same splint is applicable to most fractures and any length of leg, 
and to lift the patient the whole thing can be made a single unit by 
fixing the telescopic extension by a screw, and in a similar way the 
height of the leg from the bed can be adjusted. If additional extension 
is desired, hang weights on the end of the splint. The disadvantages are 
that it cannot be used on a full water-bed or if the knee is desired flexed. 


SHRAPNEL WOUND INVOLVING THE BRACHIAL PLEXUS, 
TOGETHER WITH THE VAGUS, SPINAL ACCESSORY AND 
PHRENIC NERVES OF THE SAME SIDE. 


By Carrain FFRANGCON ROBERTS. 
Royal Army Medical Corps. 


Rirteman R. was admitted to this hospital last summer, having been 
wounded by shrapnel on May 22. There were two wounds in the neck; 
one, stated to be that of entry, was situated at the sternal end of the left 
clavicle; the other, presumably an exit wound, was situated 23 inches 
to the left of the middle line behind at the level of the spine of the fifth 
cervical vertebra. The anterior wound was discharging, the posterior 
was healed. 

There was loss of power of external rotation and abduction of the 
humerus and of flexion and supination of the forearm, while the move- 
ments of the scapula were limited. Further examination showed com- 
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plete paralysis of the spinati, biceps, deltoid, supinator longus ; partial 
paralysis of the trapezius, rhomboids, levator anguli scapule and flexors 
of the wrist and fingers. All the above muscles were wasted. The 
spinati, rhomboids, deltoid, biceps, and supinator longus gave no reaction 
to the interrupted current and a sluggish response to galvanism. Stimula- 
tion of Erb’s point in the neck caused no contraction of the above muscle. 
The upper fibres of the trapezius also showed signs of degeneration. 


The wound of entry is shown at the inner end of the scar; wound of exit behind. 
Note wasting of trapezius, deltoid, biceps and supinator longus. 


There were few sensory changes. The patient complained of shooting 
pain along the front of the upper arm, chiefly at night. Occasionally he 
felt pins and needles in the hand ; this was relieved on rubbing the hand. 
There was a small area over the deltoid which was deficient in the 
appreciation of pin-prick and of fine shades of temperature. The borders 
of this area were variable. 

That there was some affection of the vagus was first suggested to us 
by the patient’s hoarse voice and constant dry cough, which he said he 


250 Clinical and other Notes 


had complained of ever since he was wounded. An examination of the 
larynx by Captain Murphy showed that the left vocal cord was paralysed 
in the cadaveric position. On phonation the right cord came over the 
mid-line to meet the left. A second examination a few months later 
showed that slight movement had returned in the vocal cord. The cough 
slowly disappeared and the hoarseness became less marked. There was 
nothing abnormal in the pulse so far as we could ascertain. 

The condition of the phrenic nerve was investigated by observing the 
movements of the diaphragm under the X-rays. The two sides showed & 
marked contrast. While the right cupola performed the normal respira- 
tory excursions, the left on normal respiration appeared to remain 


Loss to pin-prick and fine shades of temperature. Feels cotton wool and dis- 
criminates extremes of temperature. The border of this area is very indefinite and 
variable. 


motionless, while on deep inspiration it moved slightly upwards, appar- 
ently owing to the increased abdominal pressure. It was interesting to 
note that in spite of the complete paralysis of one half of the djaphragm, 
the rate and rhythm of respiration were normal; there was no dyspnea 
even on exertion. 

The X-ray examination revealed incidentally yet another point of 
interest. Lying near the left border of the heart and moving with each 
beat was a foreign body about the size of a pea. As there was no wound 
in the thorax one must assume that a small fragment had migrated from 
the neck. 

When the anterior wound had completely healed, an operation was 
performed by Major H. B. Roderick. The fifth cervical root was found 
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to be completely severed, while the surrounding parts, including the 
junction of the fifth and sixth roots, were involved in cicatricial tissue. 
The ends of the fifth root were trimmed and united and the adjoining 
parts cleared of scar tissue. A search was then made for the spinal 
accessory. The central end was found to terminate in the scar tissue, 
This was dissected out and the end trimmed. As no trace of the peri- 
pheral end could be found the central end of the nerve was inserted into 
the trapezius and sutured in position. 
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Diagram of brachial plexus showing site of injury ; the shaded part is that which 
was involved in scar tissue. 


Such an injury to the brachial plexus is not uncommon. In ten 
months’ neurological work I have come across four cases, in two of which 
an operation was performed. A similar injury occurs occasionally in 
obstetric manipulations, when it is known as Erb’s palsy. Sherren states 
that the fifth cervical root supplies the deltoid, rhomboids, supinator 
longus, spinati and biceps. In the second case which I have seen 
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operated upon (under the care of Lieutenant-Colonel Deighton), the fifth 
root only was involved (constricted by scar tissue). In this case the 
biceps, though completely paralysed at first, soon recovered, its power 
being almost normal before the operation. These two cases would thus 
seem to show that a large proportion at least of the fibres to the biceps 
come not from the fifth but from the sixth cervical root. 


A TRENCH CYCLE STRETCHER. 
By Caprain R. KENNON. 
Royal Army Medical Corps. 


Tue evacuation of wounded from the trenches is fraught with so 
many difficulties that even when ‘‘all is quiet’’ occasions arise that 
permit of their removal only under cover of darkness. In addition to the 
length ‘and irregularities of the communication trench, it is frequently 
necessary to expose the patient and bearers to full view of the enemy 
when negotiating a difficult traverse. It was in such trenches, and before 
the issue of the short trench stretcher, that Captain Jeavons and myself 


cast about for some means of minimizing the exposure and obtaining 
rapid evacuation by daylight in the trenches we then occupied. Our 
ideas were materialized by Messrs. J. H. Brookes, of Birmingham, who 
produced the Victor stretcher. Reference to the accompanying photo- 
graph will readily explain its features, the keynote being an ordinary 
cycle saddle upon which the patient sits strapped to the stretcher whilst 
he is pushed wheelbarrow fashion round the most intricate traverse. 
The main advantage is the economy of time and labour. Whereas 
formerly a party of five or more men were required for each patient, two 


Digitized ty GOOSTe 
Cc 


Clinical and other Notes 253 


or three bearers could now do the same journey in half the time, and 
wherever the wheel caused obstruction it could be detached and the 
framework used as an ordinary stretcher adjustable by sliding foot-rests 
to the size of the patient. The onset of wintry weather severely tested 
the machine and revealed one or two defects, which doubtless will be 
removed in later patterns. The weight of the patient is a little too far 
behind the wheel, so that the stretcher tends to shoot forwards. Again, 
on narrow uneven trench boards skidding is liable to occur; to obviate 
this we have called to our aid the battalion pioneer, who has forged a 
crude bath-chair handle loosely clamped round the footrest to steady the 
wheel. 


SIMPLE HEAD-REST, ADAPTED FOR USE WITH THE 
ORDINARY REGULATION ALUMINIUM OPERATING 


TABLE. 
By Masor H. T. WILSON. 


Royal Army Medical Corps. 


Tue following description of a head-rest kindly made in the workshops 
of No. 8 M.A.C. has been most useful in the casualty clearing station 
here, and might be of use to other units. 


fan nn eee eee cee ee BO inne co cette eet ee tec ee eee > 


Fia. 1.---Head-rest. 


It is made of rod iron } inch in diameter with a thin iron plate 
curved to receive the head welded on to it; the dimensions are, as per 
fig. 1. The ends of the long rods may be hooked so as to catch one of 
the cross-rods of the table, but as the tables vary slightly in dimensions, 
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Fic. 2.—Head-rest fixed for head cases. 


for Armor. 
Intravenous Saline 


For Thigh or Leg. 
End of table lowered 


Fic. 3.—Head-rest used for arm or leg. 


Clinical and other Notes 255 


if this is done it will.only fit that particular table, whereas the weight of 
the patient on the rods is quite sufficient to keep the rest firm, and the 
rest will do for any table. The device is easily made in any smithy of an 
armourer’s shop or mechanical workshop. 

For head cases it is fixed to the end of the table as per fig. 2 and in 
occipital cases gives the anesthetist more scope than he usually has in 
such cases. 

It may also be used for amputations of the leg, thigh and arm, being 


fixed as per fig. 3, and is also quite useful for supporting the arm while 
an intravenous saline is being given. 


SILVER-WIRE DRAINAGE TUBES. 


By Captain P. N. VELLACOTT. 
Royal Army Medical Corps. 


TueEsE tubes are made in sizes from 2 inches by } inch to 8 inches 
by 2 inch. They are made entirely of silver wire, soldered, and fine in 
the small, thick in the larger sizes. They are cylindrical, open at one 
end, and bluntly pointed at the other. The following advantages over 
rubber tubes are claimed for them :— 


(1) They give more effective drainage, being incompressible, and 
admitting discharges more freely throughout their whole length. Rubber 
tubes are often compressed and bent by the swelling tissues, and their 
lumen thus blocked. The tissues in contact with the spaces between 
the holes cut in @ rubber tube are not freely drained, and discharge may 
collect at these sites. 

(2) Atmospheric or applied oxygen, and irrigating fluids such as 
peroxide lotion, come more directly in contact with the tissues than when 
rubber tubes are used. 

(3) They can be repeatedly used, and although their initial expense 
is greater, it is by no means prohibitive. 
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Tue Patsotocy oF Tumours. By E. H. Kettle, M.D., B.S.Lond. 
London: H. K. Lewis and Co. 1916. Pp. viii and 224. Price 
10s. 6d. net. 


The volume under review is a convenient sized handbook of 224 pages 
and 124 illustrations. It gives briefly and clearly all the principal features 
bearing on the pathology of new growths. It is divided into three parts : 
Part I deals with the general biology of tumours, embracing their etiology, 
structure, mode of growth and dissemination, and a chapter dealing with 
the experimental study of cancer is also included. With regard to 
diagnosis the author issues a warning against relying upon the so-called 
‘rapid diagnosis” by frozen sections during operation, and we are sure 
most pathologists of experience will endorse his views. Part II is devoted 
to the general pathology of tumours, and contains detailed descrip- 
tions of all the different neoplasms. Part III is concerned with their 
special pathology and describes the various new growths as they are met 
with in the individual organs and tissues of the body. 

The book is evidently intended for those taking up the study of 
pathology rather than the advanced worker, and the descriptions follow 
strictly the generally accepted teaching. 

The student preparing for his examination could have no better book | 
to give him a sound knowledge of this important part of pathology. It is 
excellently written, clear and sufliciently full, and the illustrations are a 
special feature of the work. They have been specially drawn from micro- 
scopical preparations and are beautifully reproduced. The illustrations 
of naked-eye specimens are not quite so good as the others, and we 
think the author might improve upon them with advantage. 

A.M. K. 


LK. Tuerapy in Putmonary Tusercutosis. By William Barr, M.D., 
D.Se., D.P.H. Published by John Wright and Sons, Ltd., Bristol. 
1916. Pp.82. Price 3s. 6d. net. 


In comparison with tuberculin, very little has been heard in recent 
years concerning Spengler's I.K. (Immunnkorper) and the dearth of 
literature on the administration of this preparation in pulmonary tuber- 
culosis makes Dr. Barr's little book particularly welcome. 

Dr. Barr is a thorough optimist on his subject and holds the view that 
I.K. is valuable in practically every form of phthisis; moreover, he 
considers that there are but few limitations to its use. However his 
views may be modified by further experience, he has certainly proved 
that IK. is entitled to a fair trial, and the guidance in methods of 
administration contained in his book is ample to enable any physician to 
try the remedy in his own practice. 

To the tuberculosis expert, who has hitherto confined his specific 
treatment to the various tuberculins, this book will prove an excellent 
introduction to I.K. therapy. 
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Dr. Barr deals with both the subcutaneous and oral methods of 
administration, but it would have been better if he had more fully proved 
his case for the oral method. 

The lytic reaction following an injection of I.K. is ascribed as being 
due to the too great destruction of bacteria by the bacteriolytic component 
of the I.K., giving rise to toxins far in excess of the antitoxins available 
in a given dose. 

It is much to be desired that this hypothesis is correct, but no proof is 
offered so we must still believe that the reaction, like the tuberculin 
reaction, is due to inflammation and increased vascularity at the focus of 
disease, which allow toxins already in the lesion to escape in the blood- 
stream more plentifully. 

If reactions indicate great destruction of tubercle bacilli such results 
should be welcome, for the original cause of the disease would thus 
eventually be removed; Dr. Barr, however, states that severe reactions 
must be viewed with alarm. ? 

The valuable information given on the difticulé subject of hyper- 
sensitiveness will be a real help to the beginner, who frequently finds this 
condition his greatest stumbling block. 

Treatment both by the gradual and rapid method of dosage is dealt 
with, but the gradual method is very wisely recommended as the safer 
and more reliable. 

The tables and charts at the end of the book have been carefully 
prepared and contain much practical information regarding difficulties 
one is likely to come across. 

Although the author writes strongly in favour of I.K., he readily 
acknowledges that it will not entirely replace tuberculin and recognizes 
that the latter drug will continue to hold its own when once its indis- 
criminate use has disappeared. 

Hitherto, with few exceptions, specific treatment of tuberculosis has 
been confined to specialists, but the advent of I.K. opens the field for the 
general practitioner. Relative to tuberculin it is simple in its application 
and, if the first principles of I.K. therapy, as clearly laid down in the 
admirable little book under review, are carefully studied, there seems no 
reason why good results should not be obtained in general practice. 


“A Pocket Mepicat Dictionary,” 35,000 Worps. By G. M. Gould, 
A.M., M.D. London: H. K. Lewis & Co., Ltd., 1915. Seventh 
Edition, revised. Price 5s. net. 


A neat, clearly printed and well bound pocket volume. A general 
survey gives the impression that the definitions are accurate and upon 
the whole sufficiently clear, though in some instances there is a certain 
vagueness, such as—‘‘ Muscular Bundle of His, a neuro-muscular band 
joining the right auricle to the ventricle in the mammalian heart"’ ; and 
again—‘‘ Murmur, a low sound heard in auscultation.” There are useful 
tables of bones, muscles, nerves and micro-organisms. 

The book concludes with a ‘‘ Physicians’ Dose Table,” of official and 
some non-official drugs (the doses being rendered in both apothecaries’ 
and metric systems), which would be improved by a better arrangement 
of the preparations, and if a wider range of doses were given; and a 
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veterinary dose table, giving suitable doses for horses, cattle, dogs and 
sheep. The book can be recommended as a practical ‘‘ vade mecum ’’ for 
the student and practitioner. J.G. D. 


“THe RotueR BanpaGE.” By Howard M. Preston. London: T. Fisher 
Unwin and Bale, Sons and Danielsson, Ltd. 1916. Pp. viii and 
112. 161 illustrations. Price 1s. net. 


This little manual gives a good and clear account of the subject. It is 
well illustrated, and points of practical importance are insisted on. Most 
of the traditional methods of applying a roller bandage are described, 
but there are two notable omissions: no instructions are given for 
bandaging & stump, and no bandage for retaining a dressing on the neck 
is mentioned. These are two of the most important and most difficult 
applications of the roller bandage, and it is to be hoped that in future 
editions their omission will be made good. c.G. 8s. 
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INOCULATION AND INFECTIVE AGGLUTININS DETER- 
MINED BY ABSORPTION METHODS. 


By I. WALKER HALL, M.D. 


Professor of Pathology in the University of Bristol ; Honorary Consulting 
Pathologist to the Second Southern General Hospital. 


Wrrs tHe Assistance or I, L. HILES, M.Sc., anp F. NICHOLLS. 


S1ncE the days when it was first realized that in certain diseases 
recurrence was unusual and Jenner was applying this knowledge to 
preventive inoculation against infection, many problems associated 
with the why and wherefore of immunity have called for solution. 
Not the least of these is the relation between the immunity 
obtained by prophylactic measures and that conferred by disease. 
Some of the bypaths of this question seemed to open up during 
routine examinations recently carried out on cases of paratyphoid 
fever, and it may be of value to others if we record shortly some of 
the glimmerings we have seen and the failures we have met with. 

For the diagnosis of bacillemia and intestinal infection it is 
customary to culture the blood and excreta, with the object of 
isolating the infective micro-organisms. In many _ instances, 
however, these processes cannot be carried out, owing to the 
distance of the patient from a laboratory, and the opportunities 
for repeated examinations, etc. Estimations of the agglutinin 
content of the blood serum are then resorted to. 

Although there are fallacies associated with several of the 
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methods employed for demonstrating the presence of typhoid or 
other agglutinins in serum, the value of the results when inter- 
preted by experienced workers is too well known to call for 
comment. The introduction of preventive inoculation against 
typhoid fever has added additional factors and possibilities of 
fallacy, many of which are still the subject of inquiry. 

The extension of preventive inoculation to include paratyphoid 
A and B infections, as well as cholera, etc., must bring about an 
appreciable alteration in the antibodies of the blood-serum, both in 
their amount and in their inter-relations. These interactions and 
their effects have formed the object of the work now recorded. 

The return of subacute and convalescent cases of typhoidal 
fevers from the Front in the early months of the War called for 
some method of serological examination, whose results would support 
bacteriological findings, or in their absence serve as direct evidence 
of specific bacterial infection. The method was required to yield 
figures which could be used for the differentiation of inoculation 
agglutinins induced by the injection of dead typhoid or paratyphoid 
bacilli, and those produced in response to the irritant derived from 
living or dying infective organisms. For guidance in this selection 
we had the advantage of consulting the pioneer work carried out 
by many I.M.S. and R.A.M.C. workers in India, whose findings 
anticipated and foreshadowed much that has been observed during 
the War. We have been deeply indebted to these records and 
especially so to a valuable account by Harvey, covering the period 
1908-1911. Later on, Dreyer, Ainley Walker, and Gibson, in 
February, 1915, proposed the application of Dreyer's agglutination 
test to these problems [3]. They urged the importance of classify- 
ing all cases returned as “enteric” in accordance with the results 
of bacteriological examinations. They advised the routine testing 
of the serum against several micro-organisms to its maximum 
dilutions. They stated that it would be found that the principal 
infective agent exhibits the highest agglutination titre, and that 
while the active agglutinin varies in its titre, the preventive 
inoculation agglutinin remains practically unaltered if several 
estimations are made within a fortnight. 

In our laboratories, Dreyer’s agglutination method has been in 
constant use since it was first published in 1906, when we 
abandoned the microscopical method, except for confirmatory 
purposes [1]. The results personally obtained agreed with those 
stated by Dreyer in the Journal of Pathology in 1909 [2]. In 
addition it had been used for comparative results during the con- 
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tinuous investigation of two typhoid carriers for over two years. 
The figures gained by the method had been made somewhat 
comparable by preparing quantities of emulsion sufficient to last 
for over a year, and standardizing the fluid by counting the bacteria 
and testing the agglutinin results against the previous batch. 
It was felt, therefore, that the workers were sufticiently acquainted 
with the method and its possible fallacies to apply it under War 
conditions. 

The preparation of an emulsion had been commenced when the 
Medical Research Committee announced the production by the 
Oxford laboratories of a standardized emulsion, and offered it for 
general use. This arrangement made it possible for all results to 
be comparable during the War, and accordingly the Oxford 
standard preparation has been employed continuously in this 
laboratory. 

Up to the end of May it has been applied in 1,058 cases, 
consisting of eighteen non-inoculated men, and 1,040 who had been 
definitely inoculated with Bacillus typhosus. The main results are 
as follows :— 


Non-1xocutaTeD Men (clinically considered as Enterics or Dysenterics). 


No agglutinins present ot . - «» 5 cases 
Typhoid agglutinins only . . oo Ty 
Typhoid and paratyphoid A agglutinins bresent « 1 i» 
Para A agglutinins only Fe ee ae Be ay 
Para B agglutinins only 1, 
Para A and B. Shiga agglutinins 1, 
Total +» 18 cases 
INocuLATED aGainst TyPHOID Frver (1,040). 
Agglutinins absent . os an ary os 12 
Typhoid agglutinins only .. ae nis a8 «478 
Typhoid and para A agglutinins .. a An s* =— 199. 
Typhoid and para B agglutinins .. die -. «246 
Typhoid and para A plus para B agglutinins os a 5 
Typhoid and para A and B, Shiga agglutinins ae a 6 
Typhoid and para B and B. Shiga agglutinins ie a 11 
Typhoid and para A and B and B. Shiga agglutinins we 1 
Typhoid and para A and B and B, Flexner pear . 1 
Typhoid and B. Shiga agglutinins .. « «6148 
Typhoid and B, Flexner agglutinins a Be ate 8 


Total +» 1,040 
These cases were drawn almost entirely from the Mediterranean 
area. Hence they were chiefly convalescents, examined for clear- 
ance purposes. There was, however, a sprinkling of acute cases 
sufficient to permit of the application of some critical experiments. 
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It has been our custom to examine the blood as well as the urine 
and feces in these cases, and the serological results were found of 
value in pointing to a preferential method of enrichment prior to 
plating the excreta. 


TECHNIQUE. 


The blood was examined within twelve hours after clotting. 
The specimens were numbered as they arrived. One worker put 
up the test; another read off the results, and a third checked the 
results. The figures were then handed to a fourth who recorded 
the findings under their case headings. In this way, sympathetic 
readings were avoided. Following the usual directions, each 
estimation was made to a high dilution forthwith, with the 
necessary controls for each batch, so that repetition was necessary 


in a few instances only. The dilutions used for each test were as 
follows :— 


Serum Dicortons. 


Killed bacillary stan- Controls 
dardized emulsions rainy 

, /saline 
B. typhosus .. +» 25 50 125 250 500 1,250 2,500 5,000 1/25 
B. paratyphosus A. 25 50 125 250 500 1,250 2,500 5,000 1/25 
B. paratyphosus BB .. 25 50 125 250 500 1,250 2,500 5,000 1/25 
B. dysenteria (Shiga)... 25 60 125 250 oe 1,250 2,500 5,000 1/25 

(B. dysen 
teria 

Flexner) 


The completed test was then incubated in a moist atmosphere 
at 52°C. for four hours and allowed to stand overnight in order to 
ensure complete agglutination of the dysentery bacilli. 

The readings for the typhoid group were recorded in the form 
of agglutinin-units (Dreyer) per cubic centimetre serum, and also in 
titres, those for the dysentery group in titre only, the emulsions 
containing several strains of each type and averaging about 
2,000 millions per cubic centimetre. 

Some of the observations cited later pointed to a defect in this 
technique from the occasional low content or absence of paratyphoid 
A agglutinins. In further work we should re-examine any serum 
which yielded positive results for one agglutinin only, by using 
dilutions, one in ten and one in fifteen, as well as one in twenty- 
five upwards, in order to confirm the absence of any second 
agglutinins. We should also carry out absorption experiments on 
the same serum. 
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EXPERIMENTAL OBSERVATIONS. 
It will be convenient to discuss the several features arising from 
our observations under the following headings :— 
(1) Sera containing both inoculation and infection agglutinins. 
(2) Agglutinin units of sera containing inoculation and infection 
agglutinins determined by absorption methods. 
(3) The interactions of inoculation and infection agglutinins. 
(a) The raised inoculation titre in the presence of para- 
typhoid agglutinins A and B. 
(b) The increased titres tested by absorption methods. 
(c) The end titres in relation to time factors. 
(d) The relation of temperatures to end titres. 
(4) Sera presenting anomalous changes. 
(5) Sera containing typhoid agglutinins only. 


I—SERA IN WHICH INOCULATION AND PARATYPHOID 
AGGLUTININS WERE BOTH PRESENT. 

These sera were obtained chiefly from men during the con- 
valescent stage, but in some instances it was possible to check the 
serum results by blood cultures and excretal isolations. 

In tables A and B are shown the agglutination results obtained 
in thirty-two cases in which it was possible to make several esti- 
mations. In Table A, seventeen cases are included in which the 
typhoid inoculation titre remained unaltered although the para- 
typhoid titre and the temperature both varied. Table B contains 
cases in which the whole of the factors varied. The figures may 
be summarized as follows :— 


Steady Typhoid Titres, 53 per cent. Varying Typhoid Titres, 46-9 per cent, 
In cases up to 6 weeks, 15°6 per cent. In cases up to 6 weeks, 28°1 per cent. 
is 6-10 , 156 ,, 1 6-10 ,, 94, 


” 10-20 ,, 218 ,, it 10-20 ,, 9-4 


The .higher agglutination titre of the infective agent in these 
cases appears from the following tables to show that :— 

(1) The infective organism yields the higher agglutinin titre in 
twenty-eight cases, 87'°5 per cent. 

(2) The infective organism exhibits the lower agglutinin titre in 
four cases, 12°5 per cent. 

These statements require, however, further qualification, for 
general evidence seems to point to the fact that in the later weeks 
of the paratyphoid fever the paratyphoid titre falls rapidly. This 
higher agglutination must be read therefore in association with the 
early weeks of the disease. Such a reading shows that :— 


ame ae = 


cence 


SNe oe Rea 
GOT pique twee 


= 
Se 
z 


a aa 
ieee 


a egg 
EE 


“ate | 
—= VcOL && | veor ae H aad | = ~ oS 


| 
- _ | = vsoz «= ots | aos GTO | ¥E ot 
“ALG | | | 
= | = = | VIS ra vig Z9l = | = 69 | Gt 
| “A be L6 
‘AGLE'S GOL AGLT'S ZL = | _ | al = = 88 iad 
“A 86" oF -L6 | 
‘AOGT'T FEE OBIT BE _ = = = = 19 8I - 
“dok-B6—'A cB-L6| “A B-86—"A oL6 “1 oB-86—" oL6 
= dz6 69 dor 29 36 69 = — =< ¥% ar 
| | “A oF-86—"A 086 “1 08-86 —To8- 16 
= = = = ast G9 dO9r sso | = oF Mt 
Wid otfoutea wat Pa wav «a (dey, wav “proud sy, AL S¥aan OL YV 
= = - | = ' ¥EZG = GZD_—«|:«VOOO'T «ORG. - 08 or 
= = = | = voor 29 VOCE 89 _ | aT. 6 
“A B-66—"A 9-16 “1 086 
= = a oF SL OP SL = | = | Or 8 
“d0o9-L6—" oL6 “A 09-86—"el 086 
= = = A066 08S— HOBHSs«COSG = = 8% L 
“AoB-86— "el o P-L6 “A09- TOL "1 66 
sd = 000° 08 = td Cn SF 9 
Vd gee “wed ee “wed Pea ScURe gos S499M OT 0} 9 a 
a = Va6 &¢ = = 9 | ¢ 
| “A 66" 086 | oF-86—"1 8608-00 —" Ao F-86, 
= = os 9s 08S = OVS GD | OTS GBD, > 6 p 
‘hl oB-L6—"A oL6 “A 86" oF-L6 | AcCOI— "1 oF-OOT | 
= Vor 9 vosé = 29 a eee = | a = ' ¢ | 8 
| . | A 86" 08-16 | | 
= v69 6 = = - | VOR 6% a 63 z 
| A 09-00I—A 066 06-001" o8-86 “A 9-01 —.8-00T | 
= = | = vos9 ~—OT vose' 3 Vose'T @I a | 08 a 
‘wva “prouds, | wing “proudéy | weg proydéy | wing “proud, | “wimg | gaquiun 
= i (9) G (r) (s) | asep 
(S44 QLYUAANAL, OXY SLING NINLLATOOY) SHAT | S¥SaM 9 UxGNQ 


—_—_—_—_—_—__—_—_:$7:_ Ss <k¥kKxx\wmR —————————————————— EESSSSSSsSeSes 
‘SUMAT] GIOHAALVAVY NI SAULT, AIOHdAY, NOILVIAOONI-LSOg AGVALG 


‘VY WIAVL 


msg proyddy 
(Dd 


It 


(2) 


agit go 

vung “prom sy, 
GD 

00% O8¢ 


dso 6F9 
AZLB'S 99 


sug “prods, 
au) 


dOrs'T 939 


Vice 961 


azor FRE 


gett COL 
AZLTS 968 


wav = “ployd dy 
ov 


000'T O89 
aSc6 Sto 


“Hob L6 


oy 


vuaug “ploudsy 
«) 


“doF-66—"AsF-86, * 


a9et't 6L = 
alco OT Als GE 
“A 6-86—"A 86 
= ast rae 
‘wavg “poydsL viva “promd dy, 
(s) 3 
“A oF-S6—"A 16 
| G968'9F SET = 
aGSl GOT = 
6 C6r a 
“A9-86— "409-6 “A 8-LE—" 08-16 
d6 BL 9p 29 
“A-F-66—'A-F-L6 AoF-BOT—"A-9-66 
000° 089 acz6_ 089 


“Toh 86-1 09-L6 “A 8-66" 066 


VaRr 


4 6. eB" 8-16 | 
629‘ OOO‘STT ASS8'ST 0O0'SET 
ASG 8-26 


VOSP 


vuiva “proud dy 


(@) 


AB-ZOL—" ToT OT 


or _ VLIS as 


“A F-86—"d 08-86 


G96 Vos $96 


“a oL6 


weg “proud 


(8) 


“A oF 86--“l 086 
— 66 


AS, 


Tr | St 


85 | FT 
Go | St 
G | aT 
1g | IT 
o€ | OT 


Sy9aM TzOLE 


(saudivuaanaL, XV SLINQ NINILOIDOY) S¥3T A 


“SUMAT,] GIOHAALVUV NI SAUNT, GIOHAAL, NOMVINOONT-LSOd ONIAUVA 


‘ad @TAVL 


cag = se 6 
= = sé 8 
os Ea elk 
“A oF -86— "eT 08-16) \ 
Z6 frag — oe | 9 
“AB-BOI—"A oTOT 
126 £9 = te g 
“A oB-TOI "a 066 | “A 801 —"el o TOT 
Vsse'T SéI vreo9 «= GIG OG 
“A COT" o LOT | le: ZOT— 1-9-TO1 
98st OTT door 6G se | 8 
* loB-00T "08-86, “al TO" 86 | 
VO96 = 893 vosr 99 6 3 
“A 0B 86—"A 086 | “Ad c8-66— "A 066 | 
Vssl 39 yore 8 9% T 
aa sug ploudsy, maou Ge 
“wal “pro 2 6 ui 
SS SPE | re Doulye 27 
| SMPOM 
SNA 
9 waang 


266 Agglutinins Determined by Absorption Methods 


First five weeks in 14 Cases. 
Infective organism produces higher agglutination titre in 13 cases, 


” ” ” lower ” 14 L case. 


In another series in which it was possible only to examine the 
blood from the fifth to the twenty-fifth week and then only on-one 
occasion, the findings are as follows :— 


Paratyphoid A, Convalescents (5 to 25 weeks)—108 Cases. 


Agglutination titre above the inoculation titre, 75 ae 69°45 per cent. 
” 1, below Hi is 27 a 25 Py 
n vw» equals i We 1s 555, 
Paratyphoid B. Convalescents (5 to 25 wecks)—250 Cases. 
Agglutivation titre above the inoculation titre, 180 oe 52 per cent. 
” » below ” » =75 - 30 ” 
Be » «eguals 3 » 45 . 18 S> 


In the acute stages, therefore, these figures support the views of 
Dreyer, that the higher agglutination belongs to the infective 
agent ; they are less confirmatory with regard to the steady value 
of the typhoid inoculation titre during the acute stage and in the 
presence of infective agglutinins. 

If Dreyer’s statement is applied to the later periods of disease— 
and it must be remembered that it was not suggested that it would 
be applicable—then the reverse conditions obtain. The steady 
typhoid titre occurs in 76°5 per cent and is of more value than the 
high agglutination one, since the infective agglutinin tends to fall 
in stages. This confirms the 1911 work of Grattan and Wood [15]. 

When, however, only single examinations are possible, instances 
occur in which the inoculation and the disease titres are equal, or 
the infective agglutinin is appreciably lower than the inoculation 
one. In such cases, when blood culture and blood counts are of 
little assistance and the excreta yield negative results, diagnosis is 
difficult in the absence of any history of definite bacteriological 
diagnosis in the acute stage, and calls for further information. 
The points which give rise to doubt are those concerned with the 
presence or absence of co-agglutinins and their titres. If group 
agglutinins do play a part in these stages, a knowledge of the 
‘extent of their influence is necessary, in order to establish a level 
of agglutinin units below which any agglutination should be dis- 
regarded. With this end in view, the sera of a number of cases, 
selected from varying weeks of disease, were examined for their 
agglutinin contents and the results compared with those obtained 
by absorption processes carried out with the usual controls and 
precautions. 
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TABLE C. 
AssoRrpTion VALUES. 


Post-inoculation Typhoid Agglutination Titres during Paratyphoid 
Fevers and Convalescence. 


! 
AGeLUTINATION UNITS Apsorption Units ‘ 
s of e | Weel 
Mieseae .|caamver | venation = Remarks 
7 Typhoid = Paratyphoids | Typhoid Paratyphoids 

Ist week 1 78 31 345A 31 B45A Equal. 

2 21 56 480A 56° 480A ” 

3 34 312 694A 24 347A | Both vary. 
and ,, 4 30 12 1,380A 12 1,380A Equal. 

5 | 39 58 186B 58 186B i 
8rd, 6 33 580 925B 580 925B “a 
6th ,, 7 36 580 1,000B 116 200B Both vary. 

8 18 198 B57A 198 857A Equal. 

9 33 198 357A 198 357A s 

10 44 106 1,420A 106 1,420A 49 

11 43 793 714B 396 714B T. varies. 

12 19 79 714A 198 357A, Both vary. 

13 15. 396 227B 198 “113B vi 
ith ,, 14 17 62 120A 81 60A z 

15 30 625 925B 821 462B 

16 28 580 925B 580 925B 

i? 10 12 46B 12 46B a 

18 51 16 227B 16 227B hi 

19 43 460 694B 90 694B T. varies. 

20 67 4 227B 4 227B Equal, 
sth ,, 21 54 79 1,136B 79° ~—-1,136B ee 

22 38 62 18B 62 18B vi 

23 35 53 142A 58 TIA A, varies. 

24 67 223 - BA 223 35A Equal. 

25 62 396 TIA . 79 T1A T. varies. 

26 67 396 1,136B 396 1,136B Equal. 

27 59 198 568B 198 568B +i 

28 67 792 568B 198 568B T. varies. 

29 19 396. 714A 198 143A Both vary . 
%th ,, 30 67 39 TIA 39 T1A Equal. 

31 47 39 36A 39 36A 8 

32 51 39 35A 39 B5A is 

33 60 125 462B 125 462B PA 

34 11 198 2,272B 79 1,136B Both vary. 
lth ,, 35 25 65 2,272B 65 2,272B Equal. 

36 aby 649 25B 649 25B Re 

37 15 39 227B 8g 227B ey 
12th ,, 38 39 62 9B 62 9B a 
13th =, 39 16 625 185B 625 185B a 

40 38 32 45B 32 45B Fr 
lth ,, 41 63 162 51A 162 51A S5 

42 34 649 Q55A 649 255A i 
16th ,, 43 15 32 102A |B 102A es ; 
Mth |, 44 O67 324 =«1,186A | 824 —s«1,186A i 
19th |, 45 38 162 -Q9T2A 162 2)9724 ns 
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IL—AGGLUTINATION UNITS DETERMINED BY ABSORPTION 
METHODS. 

With the object of investigating the dependence of the agglutina- 
tion titres upon group reactions or co-agglutinins, forty-five cases 
were selected from varying stages of the diseases. The titres for 
the typhoid and paratyphoid agglutinins having been determined 
from separate portions of the same serum, the individual agglutinins 
were absorbed and the agglutination values of each absorbed serum 
ascertained for typhoid and paratyphoid bacilli. The results are 
set forth in Table C, classified according to the week of. disease. 
They might also have been recorded so as to point to the fact that— 

16 showed @ higher agglutination titre than the 

In 21 paratyphoid A cases | 5 ea Taner weaislinelion titre than the 

inoculation titre. 


24 showed a higher agglutination titre than the 
inoculation titre. 

6 showed a lower agglutination titre than the 
inoculation titre. 


In 30 paratyphoid Bcases + 


A consideration of these figures shows that in Cases 11, 12, 13, 
14, 15, 23, 29 and 84 (Table C) there are variations which to those 
accustomed to read agglutinin reactions will be understood as mean 
variations ; they all represent the next dilution, above or below. 
In the cases 3, 7, 19, 25 and 28, however, there are definite differ- 
ences between the agglutinin and the absorption titres. Hence the 
results of the observations permit the following summary :— 


Agglutination and absorption titres agree in 32 cases . 71:1 per cent. 
” 3 + show mean variations in 
8 cases ae ae 177 ne 


88-8 per cent. 
” ” » differ in 5 cases ae, 11-2 


The data yielded by these absorptions may be taken to suggest 
that in the greater number of cases, the conditions induced in the 
sera by preventive inoculation and infection are specific for the 
bacteria concerned, and that when careful precautions are taken 
with the agglutinable material, co- or group-agglutinins do not play 
@ part. 

With regard to the cases which show definite differences, it is 

the inoculation titre which is chiefly affected, the change being 
apparent in the late as well as in the early weeks of the disease. 
* Perhaps No.7 should be excluded from this category, as it 
appears to be the result of some technical failure, for if both the 
absorption factors were multiplied by 5, the agglutinin and absorp- 
tion figures would agree. 
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No. | Typhoid | Para a | No. | Typhoid | Para is 

Units | Units | Units | Units 

1st week a 3 312 694 6th week ae 7 580 1,000 
Absorption 24 34’ 7 Absorption 116 

8th week os 396 71 =| 7th week os| 19 460 694 

| 79 | vt 90 | 694 

8th week we] 2S 792 56 

| 198 568 


In the other instances, the differences occur in the inoculation 
agglutinin titre in each case, the infection titre remaining unaltered. 
The same stability occurs in the whole of the infective agglutinin 


figures, viz., in those in which the infection titre is equal to or’ 


below the inoculation titre, as well as in those above it. 

Many of the infection titres shown in ‘Table C are as low as 35, 
25 or even 9 units; but the absorption results make it clear that 
these are definite infective agglutination results and not due to any 
group agglutinin influences. 

It seems probable, therefore, that in cases of inoculated men 
a positive agglutination 1 in 25 dilution is definitely indicative of 
paratyphoidal infections. 

The case for the inoculation agglutinin is in a different category. 
We have met with several cases in which the inoculation agglutinin 
followed closely the upward curve of the infective agglutinin with- 
out interfering with the substances which bring about the infective 
agglutination, while in others it was swung upwards to a titre far 
higher than that of the infective titre. What the conditions are 
which determine these variations is far from clear and it may be 
worth while to pursue this interaction of agglutinin phenomena a 
little further. 


TII.—InTERAcTION OF INOCULATION AND INFECTION AGGLUTININS. 


(a) The Raised Inoculation Titre in the Presence of Paratyphoid A 
and Paratyphoid B Agglutinins. 


The concluding words of the last section suggested that there 


are possibilities of interaction between the inoculation and infection 
agglutinins which may throw some light upon certain problems 
likely to arise in connexion with the serology of men who have 
been inoculated with mixed typhoid, paratyphoid and cholera 
vaccines. 

For a survey of the information gained from a study of the 


| 


— 
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inoculation agglutinins, the end titres obtained in 268 cases which 
were sent in as free from clinical symptoms of typhoidal conditions 
and which proved on laboratory examination to yield negative 
findings for typhoid, paratyphoid and dysentery bacilli, and also for 
pathogenic protozoa, are stated in Table D. The table is arranged 
so as to afford a rough idea of the relation between the time elapsed 
since inoculation and the persistence of agglutinin capacity. The 
weekly variation in the number of units is very similar: in fact, 


TABLE D.—Tyrxor InocuLaTion AGGLUTINATION Units PER Cubic CENTIMETRE OF SERUM 
IN 268 CaSES NOT CLINICALLY ENTERIC, WHERE B, TYPHOSUS I8 THE ONLY ORGANISM 


AGGLUTINATED. 
1 1 
Unita. ! ' 
Weeks since | um | Under $ | gas | 15-35 | 35-65 65150) 150-350} 850-650 650—1,250| Over 1.24 
inoculation | cases | (rough | 1/25—1/50] ies | 1/230 | 1/500 | 1/1250 | 1/2500 | 1/5000 | Over 1799 
average) | 


=, I i Penal i 


| Percent Percent Percent/Percent'Percent| Percent Per cent | Percent | Per cent 


1—10weeks| 22 | .. | 182 | 27:3 | 22-7 1973] 45) .. x 
11-20 ,, | 67 15 | 209 | 924 | 968/164] 75 15 3-0 
21-30 ,, 50 | 2-0 14:0 | 28:0 | 28:0 | 22:0 | 2-0 2-0 2-0 
31-40 ,, 31 uA 258 | 419/129 194] ., oe] 
41-50 ,, 26 TT 19-2 |27:0 307/154] .. |. 
51-60 ,, Ce eee 16:3. | 23-3 27-9 80-2 | 23 a 
61—70 ,, 24 8-3 83 | 292 116-7 | 25:0 | 4:2 8:3 
71-80 ,, 5 ‘ --  {40°0 20:0 | .. | 20:0 | 20-0 a 
Total percentages | 24 15-3 | 29-9 | 23-2 195 | 51 40 06 
for each group of i | 
units | 


when curves are made for each week, they nearly all coincide. 
An exact comparison with these figures has not been found, for 
although several papers have appeared stating the agglutinin 
results following preventive typhoid inoculation, few workers have 
carried out the estimations to the end titre. In a communication 
of Dreyer and Inman [12], however, certain figures are given from 
post-inoculation agglutinations in healthy individuals, which permit 
of the following comparison :— 
Our OBskRVATIONS, 
268 cases (1-30 (1_ 50 weeks after 


Agglutinin units 


Teese rset iocuaten 
Per cent, Per cent Per cent 

Under3.. Be _— ey 1:2 Sore 2-4 

8to15 .. . = on 177 o 15:3 

15 to35 .. +. 5°36 a 25°9 a 29°9 

35 to 65... o 19°65 o. 25°9 on 23-2 

65 to 150... Hy 35-71 oa 21-9 o 19°5 

150 to 350 .. el 46 o 51 

350 to 650... oy Sauer 4:0 
650 to 1,250 


o 16 oe 06 


Over 1,250 
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These two sets of figures convince us that our 228 examples 
of inoculation agglutinins do not show any sign of the inclusion 
of cases of enteric convalescents and permit the contrast of these 
percentages with a similar table of the estimations of inoculation 
agglutinins in cases of definite paratyphoid fever. 


TABLE E.—Typuorp InocuLaTION AGGLUTINATION Units PER Cusic CENTIMETRE OF SERUM 
in 335 Cases IN THE PRESENCE OF PARATYPHOID AGGLUTININS. 


Weeks sinee | ume | Under. 15 | 15—a5 | 3565 | 65150] 150-850] 350-650 |650—1,259) Over 1,250 
bar) (rough |1/25—1/50| 1/125 | 1/250 | 1/500 | 1/1260 | 1/2500 | 1/5000. | Over 2/5000 
average) 
| Per cent | Per cent Percent Per cent Per cent Percent) Percent | Percent | Per cent 

1-10 weeks) 11 on 91 27°3 | 9:1 | 27:3 | 18-2 o1 oe 
20 ,,_~| 72 ae 11-1 19°4 | 23°6 | 194 | 18-1 83 oo ae 
1-30 ,, | 55 oe 54 12°7 | 21°8 | 182 | 25-4 12-7 1:8 1:8 
31-40 ,, | 54 16°7 148  20°4 | 22-2 74 14:8 37 . 
41-50 ,, 38 10°58 | 21:05 13:2 | 26-3 10°5 105 5:3 26 
51-60 ,, 61 oo 29°5 19°7 | 19°7 | 19:7 49 49 16 wa 
61-70 ,, 36 ee 111 166 194 | 222) 166 8:3 55 
8 , | 8 22 oo . 75-0 | 12-5 oo 125 on oe 
Total percent age 117 165 | 253 | 21:0 | 126 10°13 2:23 0-54 
in each group of \ 

units | 

Wirn Two Sets or Inocubations—18 Cases. 

Weeks since | 
lastinoeulation | 

1—10 weeks! 7 o 28°57 14-29, 14°29] 14:29) .. 28:57 o oe 
1-2, 1 " as. ODO] ie tae ae aie an oe 
4-20 ,, 3 a a ea ie -. | 388 | 83-3 ee 83:3 
31-40 ,, 2 oo o .. | 50°0 | 50:0 oe oe on ort 
1-00 ,, 4 ws +» | 800 |25°0 | 25-0] .. a He ae 
51-60 ,, 1 ; aes 1000 | .. oe a = 
a 


If the totals shown in Table D are compared with those in 
Table H, that is to say, estimations of the inoculation agglutinins 
of the healthy are put side by side with estimations of the inocula- 
tion agglutinins obtained from paratyphoidal sera, a striking rise in 
the latter will be noted. This is, perhaps, more clearly evident in 
Diagram I, which shows the numbers of men in each category who 
Possess the same quantities of preventive typhoid agglutinins. 
Reading the diagram from left to right, there are a larger number 
of high inoculation units among the men who exhibited the effects 
of paratyphoid infection than among those who were healthy. In 
other words, the mass figures point to a rise in extent of inoculation 
agglutinins when an infection is manifested. Whether this 
creased titre is a general one, or only relates to the type of cases 
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already mentioned as showing variable inoculation agglutinins, is 
a matter for further discussion. 


DIAGRAM I. 


WH typhoid inoculation Agglutinins 


(1D typhoid inoculation in presence of 
Paratyphod Agglutinins 


ower ¢ unpre ° 
1250 S01ZSO 380-650 150-350 ESO SBS SBS 318 3 
AGGLUTINATION UNITS 


The next step, perhaps, is to inquire if this effect is due to the 
association of one or both of the paratyphoid bacilli and if there is 
any difference in the intensity of the action. To be able to answer 
this question, the 335 cases of paratyphoid fever must be separated 
into the A and B varieties, and tables similar to E prepared. This ~ 
partition reveals 136 cases of paratyphoid A and 199 cases of 
paratyphoid B. The typhoid inoculation agglutinins present in 
these cases are depicted in Diagram II in a manner which allows 
of their comparison with the agglutinins of healthy inoculated men. 
Both the curves and the uprights bring out the increase of the 
inoculation agglutinins in the presence of the paratyphoid anti- 
bodies, as well as the fact that the titre is higher’ when para- 
typhoid B is the infective organism than it is when paratyphoid A 
is causal. These findings are what the R.A.M.C. workers and 
Dreyer, Gibson, Walker and Martin have led us to expect [12], [14]. 

Such broad indications, however, call for a closer study of 
individual cases before their acceptance is permissible. Accord- 
ingly, some further work has been done upon the materials from 
some acute and sub-acute cases which came to hand in the course 
of routine examinations. This closer inquiry comprised the carry- 
ing out of regular series of agglutination estimations and con- 
trolling them by a determination of the absorption values of the 
same specimen of blood. By these means it was thought that the 
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question of co- and group-agglutinin action on the dead emulsions 
employed might be within reach of solution and the effect of the 
presence of the infective agglutinins be expressed in precise figures. 


(b) The increased Titres tested by Absorption Methods. 


The results collected in this way are incorporated in Table F. 
They will be read easily by those who are accustomed to this type 
of record, but for explanatory purposes it may be better to take 
three typical cases and demonstrate them in the form of Charts X, 
Y and Z. 


DIAGRAM II. 


TypHoID INOCULATION AGGLUTININS IN PRESENCE OF PARATYPHOID 
AGGLUTININS (A AND B) 


4 EB «~~ Tynes on presence of Para. A. 
i () -*— Typhoid in presence of Para.B. 


TOM 
¢ DO 
« DO 


150-350 65-150 
AGGLUTINATION UNITS 


In X, there is an instance of a case of paratyphoid A fever, in 
which the infective titre reaches its height on the ninth day, and 
then gradually falls: the inoculation titre rises at first and then 
falls almost at the same time as the infection titre, but does not 
reach its original position by the sixth week. The absorption 
values are the same as the agglutinin values and suggest that the 
factor responsible for the rise of the inoculation titre was one 
which remained in the serum after the infective-agglutinin had 
been removed. 

In Y, a case of paratyphoid B, the absorption values correspond 
closely with the agglutinin titres, but here the inoculation titre is 
swung up seven times as high as the infection titre during the 
third and fourth weeks, and remains at the same level when the 
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AGGLUTININ UNITS 


Cnarr X. 


—— Typhoid Agglutinins. 
settee Typhoid Absorption Values. 
--- Para.A. Ayglutinins. 

\ —... Para. A. Absorption Values. 


\ 


9 15 25 
Day_of Disease 


Cuart Y. 


Typhoid. Agylutimns. 
Typhoid. Absorption Values. 98° 


~ Para B Aggtutinins, 
—-—. Para B. Absorption Values. 


5 8 28 3 
Day of Disease 


38 
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man recovers and ceases to provide opportunities for further 
observations. 

In Chart Z, a case of paratyphoid A, the inoculation agglutinins 
steadily fall, but it is only during the third week that the absorp- 
tion values correspond to, the agglutinin titre. The infective 
agglutinins yield the usual upward and downward curve, but here 
again it is the third week before the absorption values and the 
agglutinin titres correspond. These figures are somewhat similar 
to those recorded in Table II. They do not suggest the action of 
co-agglutinins, since these are supposed to demand more concentra- 
tion of the serum than the findings represent: they are due more 
probably to some defects in our present-day technique of absorption 
processes. Still, they represent a condition which may be further 
investigated as occasion arises. 

In any case, these absorption experiments point to the possibility 
that inoculation agglutinins do not exert any co-agglutinating 


action on infective agglutinins, and that infective agglutinins do - 


not cause the co-agglutination of inoculation agglutinins, in spite 
of the fact that they are associated with some change which 
increases the specific agglutinating power of the serum for the 
inoculation agglutinins. 

Perhaps the view should be put forward that in these reactions 
we are not concerned with co-agglutinative action manifested by 
infective sera for living or dead organisms of a kindred type, but 
with the conditions induced in the blood serum by the injection 
of killed typhoid bacilli as compared, or contrasted as the case 
may be, with those following the irritant effect of tissue lysed 
bacilli. Itis not therefore a matter of co-agglutination by one or 
both sets of antibodies, but of possible interaction of two variant 
substances. Before the much contested question of co-agglutination 
is set at rest, it may be found necessary to determine whether the 
tissue enzymes are able to induce the same line of protein cleavage 
from bacilli killed by heat, formalin, or autolytic processes, as they 
are from bacteria subjected to bacteriolytic action alone. When 
this has been decided, it will be possible to consider how far the 
cleavage products resulting from the action of tissue fluids upon 
artificially altered protein are likely to lead to the production of 
inhibitory factors nearly, or precisely, similar to those following 
the absorption of naturally changed proteins. The outlook would 
take us too far afield were we to speculate upon the probable 
amino-acid and peptide combinations of these antigenic and anti- 
body formations, but it may remind us not too readily to assume 
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that biological reaction is so automatic that it is compelled to 
utilize, always and solely, this or that specific physical, or chemical, 
process. 

One reading of the results of these absorption experiments 
might suppose that some new condition of solution or isomerism 
is associated with the presence of antibodies in the blood serum. 
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If this did prove to be a correct conjecture, it would furnish a 
tangible’ explanation of the facts we have observed. In other 
words, the raising of the inoculation titre in the presence of an 
infective agglutinin would be ascribed to a correlated physical 
change in the serum, and not to a co-ayglutinin in the sense in 
which the latter term is now understood. 

There is no doubt that some of these cases furnish puzzles 
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which make dogmatic statements upon agglutinin but vainglories. 
Considerable aid is afforded to the clinician by the present methods, 
but it may not be forgotten that fallacies and difficulties will 
continue to arise, until the bio- and physical-chemists have settled 
outstanding problems connected with the conditions which inhibit 
or promote the numerous possibilities of peptide formations during 
the lysis of inoculation or infective bacilli, and in connexion with 
the production of the opposing antibodies, or whatever substances 
are covered by this term nowadays. 

How long does the Rise in the Inoculation Agglutinins continue ?— 
An aspect of the problem which is of considerable interest is related 
to the temporary or permanent effect of the presence of the infec- 
tive agglutinin upon the inoculation titre. The opportunities for 
making observations upon the point have been limited. In a few 
instances, the inoculation agglutinin has been high when the patient 
passed. out of hand; in the greater number it had fallen to the level 
of the first examination ; in several cases it was lower than it was 
on the fifth day of attack. Before any comment can be made on 
findings such as these, further figures must be accumulated. 

Does the Paratyphoid Attack affect the Immunity against Typhoid 
Fever in Inoculated Men ?—This question follows naturally upon 
.the statements made under the previous heading. If it is agreed 
that the inoculation antibody amount, as measured by methods at 
present available, is raised by the serum conditions present during 
resistance to infection, then it is fair to ask if this carries with it 
any increased resistance to the disease, or diseases, against which 
the man has been inoculated. This is a matter for later observa- 
tions upon paratyphoid convalescents. If these men return to 
hospital at any time, it will be of value to examine them serologi- 
cally. In each case examined in this laboratory the full details of 
the observations are entered on cards and will be available for refer- 
ence. When these cards are completed and sent to a central body, 
it should not be impossible for the information accumulated in other 
hospitals upon the same case to be put together and this question 
made capable of solution by statistical methods. In the meantime, 
it may be remembered that antibodies are not confined to the blood 
alone. We have found them in exudates and transudates and it is 
probable that the greater part of the tissue fluids contains them. 
We should expect therefore that the widespread distribution of any 
physical or chemical change which raises the antibody reaction 
against a bacillus should confer an increased immunity so long as 
the altered condition persists. 


Percentages 
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Several features of the reactions we have recorded tempt us toa 
chemical concept of the process, although we recognize the proba- 
bility of dominant physical influences. The current terms of “ in- 
oculation and infective agglutinins” have been used therefore 
simply for purposes of convenience. From the physical standpoint, 
however, it occurred to us that it might be worth while to determine 
whether the reaction time or the presence of pyrexia would furnish 
any indications of the nature of the agglutination or provide any 
information useful for diagnostic purposes. ‘To this end, we 
examined a number of agglutinations at stated intervals. 


DIAGRAM III. 
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(c) End Titres. Does the Time Factor distinguish between 
Inoculation and Infective Agglutinins ? 


In all our estimations the end titre has been determined. For 
a considerable period, at the commencement of the work, the 
tests were examined at the end of the first hour, and at the 


end of the second hour. In some cases they were examined 
» half-hourly. The results of the series are shown in Diagram III. 


It was thought that these might indicate that the infective 
agglutinins reacted more rapidly than those due to inoculations, 
since we had found that of the inoculation agglutinins 70 per cent 
were completed at the end of one hour, while 30 per cent 
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required two hours for the end titre. This was not the case. 
During the first week of disease, the end titre of the inoculation 
agglutinins was reached within the hour in 100 per cent of cases, 
while of the infective cases 70 per cent only were complete in one 
hour. The estimations of the following weeks show that the time 
factor of the two types gradually approximates. 

The number of cases examined in this way did not exceed 100 
and we are reluctant to draw any conclusion until a mass of 
similar figures has been accumulated. In the meantime, we have 
ceased to expect any help in diagnosis from the rapidity of 
agglutination. 

However, the appearances of the chart seem to offer a further 
confirmation of the alterations in the inoculation agglutinations 
occasioned by the additional tension or electrical potential change 
in the blood serum which is responsible for the specific infective 
agglutinins. 


(d) The Relation of Temperature to End Titres. 


The highest titres of the infective agglutinins occur within 
about ten to twenty days of the onset of the attack, and as a rule 
reach a climax during the fall of temperature (see Tables A and B). 
When the inoculation agglutinin does not remain at a steady level, it 
also tends to reach its height during the same period. The fall of 
the inoculation agglutination to its pre-pyrexial level is generally 
more sudden than that of the infective type. The mass figures 
already stated tend to show that in those instances in which the 
inoculation agglutinin is subjected to serum changes affecting its 
titre, the first and the final titres are generally approximate and 
the intermediate variations are greater in the presence of para- 
typhoid B agglutinins than in those of paratyphoid A. It has not 
been our experience to note the disappearance of the inoculation 
agglutinin during the pyrexial stages (see Tables A and B). 

When we turn to the consideration of inoculation agglutinins 
in the presence of changes due to infection by other bacteria, we 
have not found that pyrexia is associated with inhibition or 
diminution of the agglutinin titre. The following estimations 
support this statement (Table G). 


IV.— ANoMALOUs CasEs. 


The agglutinins present in cases of paratyphoid A fever appear 
to be developed to a different extent from those of paratyphoid B 
and to exert’a less effect upon the inoculation agglutinins. In one 
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case, although definite paratyphoid A bacilli were isolated from the 
blood, it was not possible to identify any paratyphoid A agglutinins. 
In a second instance, paratyphoid A had been obtained from the 
blood at another hospital, but agglutinins were not demonstrable 
in the serum. The inoculation agglutinins showed variations in 
each case. This caused us to re-examine the organisms recovered 
from the blood in our case. It still gave definite paratyphoid A 
reactions and its identity was confirmed. 


TABLE G. 

No. ‘empera- jocnlation | Tempera | Inoculation | Weeks since 
cnies incase’ z ture | a ttre. 7 thre titre inoculation 
1 Pneumonia ..| 105° F,! 1/250 oe oa 65 
2 Shrapnel wound ..| 103° ,, | 1/5000 | 98°F. 1/1250 26 
3 (|G. W.leg .. ++ | 10388 ; 1/500 98-4° F. 1/500 78 
4 | Pyrexia Secs ee Mhroae * E 1/2800 4 a 20? 
5 Continued fever .. | 102" ,, 1/125 os ae | 130 
6 Paratyphoid, 3 days | 102” ,, 1/250 o oo 36 
7 Paratyphoid, 5 days| 102° ,, 1125 o. .. 40 
8 | Wound—jaw 102" 4, | 1/2500 2 Kw, Wy O38 
9 |Wound—hand ..| 102° ,, | 1/5000 | 98°F. 1/5000 16 

10 | Hernia, 5days ..| 102" 4, | 1,500 98° F. 1/500 | 68 

11 Tuberculosis «+ | 101-89 ,, 1/125 os “s (1907) 
12 | Colostomy .. «+ | 100°6°,, ; 1/125 1/250 64 
13 Amputation—leg .. | 100°6” ,» 1.1250 1,1250 | 20 
14 Appendicitis s+ | 100°4°,, 1,500 o 20 
15 Rheumatism «1 100° ,, 1,500 ee — 
16 |Wound—chest ..| 99°9°,, . 1,1250 1/1250; 64 
17 | Empyiema.. «| 99°4°,, 1/500 1,500 68 
18 |G. W. legs .. «+ | 101-42 ,, 15000 1/5000 | 60 
19 | Pericarditis «| 100° 4, | 11250 1/1250 | 68 
20 |Cellulitis—leg ..| 101° ,, | 1/1250 ea | se 
21°1G. Weleg .. .. | 104" 5, | 1/2500 12500 |, 


Was our technique at fault in these instances? Dreyer states 
that he failed to obtain evidence of agglutination in a small number 
of paratyphoid A cases until he used dilutions as low as one in ten 
(10). To this extent our method was certainly defective. Since 
then we have applied this dilution when expected agglutinins did 
not appear, but so far we have not met with similar cases. 


V.—SERA CONTAINING TyPHOID AGGLUTININS ONLY. 


In the case of individuals who have been inoculated against the 
intestinal group of infectious diseases, it is of importance to 
distinguish between the agglutinins following the preventive 
measures and those produced in response to an infection. In the 
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absence of information of bacteriological findings during the early 
days, we had to consider some 169 cases (29:1 per cent of the 
total) which had exhibited enteric symptoms in early stages, but 
which failed to afford evidence of the presence of agglutinins other 
than those for B. typhosus. 

For about fifty per cent of these, the statement of Dreyer, that 
the inoculation agglutinin remains at a steady titre upon two or 
three successive estimations, proved correct, and was of assistance 
in providing a diagnosis. 

For the remainder, we endeavoured without avail to obtain 
guidance from the time factor in relation to the rapidity of the 
agglutinations; also from observations upon the association of 
pyrexia and agglutinin content as suggested by Tidy, but without 
gaining corroborative evidence. It was a matter of regret that we 
were not able at the time to apply the findings of Dawson, working 
under Delépine, that the infective agglutinins cause a serological 
change which brings about the clumping of a particular strain of 
Gaertner’s bacilli, for he supports his claim with the results of blood 
cultures and fecal isolations in several cases. 

We were left, therefore, with a number of cases, which, with 
the exception of two, exhibited agglutinin contents which did not 
exceed the average percentage amounts found in healthy men, and 
which did not suggest that they represented the falling titres 
observed after disease or multiple preventive inoculations. Further, 
we had found that 10 per cent of the paratyphoid cases showed a 
heavy infection with Entamwba histolytica, 22 per cent with 
Entameba coli and, in the last series, 9 per cent with Lambliu 
intestinalis—conditions which might have occasioned symptoms 
suggestive of typhoid fever in the early days of the first rush of 
cases at the Mediterranean Front. While in not a single one of 
these cases had we found any typhoid, paratyphoid or dysentery 
bacilli in the excreta. 

For such reasons, therefore, we considered that from the 

agglutinin standpoint, these cases should be returned as inoculation 
agelutinins only and not as enteric convalescents. It would be 
convincing from the statistical side if these and similir instances 
were placed in a class to themselves, and not included among those 
identified beyond doubt by the isolation of infective typhoid bacilli 
from the blood, stools or urine. 

In the light of our experience with paratyphoid A cases, we 
must point out, however, that some of these 169 men may have 
been anomalous examples of paratyphoid A fever, as our agglutinin 
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technique did not provide for a lower dilution than two units per 
cubic centimetre serum. It would have been more satisfactory if 
absorption experiments had been carried out in these cases and the 
typhoid agglutinin-free serum tested for paratyphoid A agglutinin 
in low dilutions. Since we realized this, we have applied the 
proposal to a few cases, but as yet a positive agglutination under 
two units per cubic centimetre serum has not been obtained. 


SumMary. 


(1) Inoculation Agglutinins—The determination of the end 
titre in 268 men yielded under two per cent in which the agglutina- 
tion was negative or less than two units per cubic centimetre of 
serum during the first ten weeks following inoculation, and under 
ten per cent up to seventy weeks. In a series of 335 cases of 
paratyphoid fever, only 0°3 per cent were negative or under two 
agglutinin units per cubic centimetre, and 1:6 per cent from thirty 
to eighty weeks; other and later results confirm the findings. 
These figures indicate a higher and more persistent agglutinin 
content than is generally appreciated, and form a striking tribute 
to the care taken in the preparation of the emulsions and in the 
carrying out of the routine methods of injection. 

(2} In the presence of infective paratyphoid agglutinins, the 
inoculation titre remains steady in fifty-three per cent of cases, 
but in the remainder it varies and often rises considerably. This 
rise is higher with paratyphoid B than with paratyphoid A 
infections. 

(3) The absorption values for the inoculation and infective 
agglutinins have been determined in the mass and in individual 
cases. The results show that the rise is not due to any group, or 
co-agglutination effects, but is specific for each type of agglutinin. 

(4) Infective Agglutinins.—From the findings of absorption 
determinations it is evident that in the presence of inoculation 
agglutinins, a positive agglutination with the supposed infective 
organism is definitely indicative even as low as 1 in 25 dilution. 
This confirms the statements of Grattan and Wood, Harvey and 
Dreyer and co-workers [15], [16], [12]. 

(5) The infective agglutinin yields a higher titre than the 
inoculation titre in 92°5 per cent during the first five weeks of the 
disease and in 87°5 per cent -up to the twentieth week This 
amplifies the work of Grattan and Wood, and supports some of 
their findings [15]. 

(6) The inoculation and infective agglutinins cannot be 
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differentiated by determinations of the times required for the 
completion of the end titres. 

(7) Pyrexia does not appear to exert any inhibitory influence 
upon the inoculation agglutinins. 

It is with pleasure we express our thanks to Lieutenant-Colonel 
J. Paul Bush, C.M.G., Lieutenant-Colonel J. Michell Clarke, and 
the whole Staff of the Second Southern General Hospital for their 
provision of material in the form requested; to Captain Carey 
Coombs for his assistance in the early part of the work; to 
Mr. R. E. Savage, A.R.C.S., D.I.C., for his aid in the preparation 
of curves and diagrams, and to the Medical Research Committee 
for the continuous supply of standardized emulsions and sera. 
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A SHORT NOTE ON WEIL’S DISEASE (SPIROCHE- 
TOSIS ICTEROHZMORRHAGICA) AS IT HAS 
OCCURRED IN THE ARMY IN FLANDERS. 


By Captain ADRIAN STOKES. 
Royul Army Medical Corps. 
AND 
Captain JOHN A. RYLE. 
Royal* Army Medical Corps. 


INTEREST in the subject of infectious jaundice has lately been 
re-opened by a monograph from Doctors Inada, Ido, Hoki, Kaneko 
and Ito which appeared in the Journal of Experimental Medicine 
of March 1, 1916. Weil first described the disease which bears 
his name in 1886. It was characterized by jaundice, pyrexia, 
hemorrhages and the fact that it was apparently infectious, as the 
cases occurred either in widespread epidemics, or localized groups 
of cases, or sometimes all the members of a single family would be 
affected at the same time. In the British Isles the epidemic form 
is rare but the family type of infectious jaundice is well-known. 
Widespread epidemics have been seen in the United States and out- 
breaks have been reported in India, Africa and the Near East. To 
quote the Japanese workers, ‘‘In the western part of Japan there 
prevails an epidemic and endemic disease characterized by conjunc- 
tival congestion, muscular pains, fever, jaundice, hemorrhagic 
diathesis and albuminuria, which is known as Weil’s disease or 
febrile jaundice. At the end of last year (1914) the same disease 
was observed in Chibia in the eastern part of Japan, near Tokyo, 
where the patients numbered 178.” During the operations in the 
Gallipoli Peninsula there was a widespread epidemic of jaundice, 
and though we are informed that there is little clinical resemblance 
between the cases that occurred in the Near East and those which 
we propose to report in this paper it is still possible that they may 
have been an anomalous type of the same disease. 

In Osler’s “Medicine” we find “The symptoms are at first gastric, 
then fever follows (with the usual concomitants) and jaundice 
which may be slight or very intense, and as a rule albuminuria. 
The liver and spleen are often enlarged, and in the severe forms 
there are nervous symptoms and hemorrhages. There is often a 
secondary fever and the attack lasts from ten days to three. weeks. 
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The course is usually favourable, fatal cases are rare in the United 
States and in India and South Africa, but in the Greek Hospital 
at Alexandria the death rate was thirty-two among three hundred.” 

In 1914 Inada and Ito reported the discovery of a spirocheta 
in the liver of a guinea-pig which had been injected with the blood 
of a patient who was suffering from Weil’s disease. In 1915 these 
authors came to the conclusion that this spirochete was the cause of 
Weil’s disease and later they found that the blood of patients recover- 
ing from Weil’s disease contained protective substances against the 
spirocheta they had found. Further they showed that when they 
injected the blood of patients with Weil's disease during the first 
five days of the disease into the peritoneum of a guinea-pig, the 
animal developed albuminuria, pyrexia and jaundice, and they were 
able to show the spirochete in the liver and blood of the animal 
in large numbers. They were able to pass the infection from 
animal to animal and in one strain they had reached fifty 
generations. . 

The experiments made with normal people and patients with 
catarrhal jaundice produced no such result. Subsequently the 
Japanese workers were able to show the same spirochete in six 
specimens of patients’ blood, in the intestinal wall in one case, and 
in the adrenal glands in another case of eleven autopsied cases. 
In two cases which came to autopsy on the sixth day of illness 
they found the spirochete in the liver in almost as great numbers 
as in the liver of the guinea-pig. They have with the blood of 
thirteen of a series of seventeen cases of Weil’s disease succeeded 
in producing the disease in guinea-pigs, the animals showing 
the typical signs of the disease and the spirochaete being found 
in the blood and liver of the animals. They state that the 
blood of all cases taken on the fourth or fifth day of illness 
gives positive inoculations and after the fifth day the results are 
inconstant as the disease progresses. They indicate that the 
spirochete disappear from the blood of the patients coincidently 
with the appearance of an immune substance in the blood of the 
patients. In the early stages they state that the spirochwte are in 
the blood-stream and as the illness progresses they disappear, and 
they have been unable to demonstrate them in the tissues. At 
some period after the tenth day the spirochwtw appear in the urine 
and they have been able to demonstrate them both by dark-ground 
illumination and by animal inoculation. The appearance of the 
spirochete in the urine is a consequence of the appearance of the 
immune substance in the blood. They have been able to find the 
spirochete in the urine as late as the thirtieth day. 
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Mobe oF INFECTION. 


Weil believed that the infection was throughthe alimentary 
canal. Inada supports this view. Ido and Ohi have noticed that 
the disease sometimes begins with ‘a local swelling of the lymph 
glands and they further have been able to communicate the disease 
to animals by applying infective material to the uninjured skin; this 
leads them to think that there is a possibility of the infection oceur- 
ring through the skin exposed to infected material. In support of this 
they found that the disease was frequent in men working in a certain 
part of a coal mine and that when the accumulated water was pumped 
out on their suggestion there were no further cases in that part 
of the mine. They also noted that there are more cases in wet 
mines than dry mines and that men working on the surface did 
not contract the disease. Though this does not show that the infec- 
tion is necessarily through the skin it makes it worth considering 
and is important from the point of view of soldiers working in the 
trenches. They say that from their clinical cases infection from 
man to manis rare. There is the further possibility of the infec- 
tion being carried by mosquitos or vermin, and on this point they 
state that they do not think that it occurs, though the reasons for 
this conclusion are not very clear. ; 

Our attention was first called to the disease by a fatal case of 
jaundice which was under Captain Flood, R.A.M.C. He has given 
us permission to mention the case. The man was admitted with 
a temperature of 105° F. and very deep jaundice. On the evening of 
admission there was severe epistaxis which necessitated the plugging 
of the nares ; hemorrhagic diarrhoea set in, and on the third day after 
admission the trunk and limbs were covered with haemorrhagic 
petechi# ; death followed on the next day. Post-mortem multiple 
hemorrhages in the pleure, pericardium and peritoneum were the 
most striking thing, the bile passages were free and the duodenum 
was normal. This is the only case that we have seen in which the 
hemorrhages were of anything more than a trivial degree and in 
this case they were apparently the immediate cause of death. At 
the time no guinea-pigs were available and the tissues for micro- 
scopic examination were unfortunately lost by one of us (A.S.). An 
emulsion of the liver was examined by dark-ground illumination and 
no spirochsete seen. A second fatal case occurred a few days later, 
the patient being admitted under Major Young, R.A.M.C., in an 
advanced state of toxemia, and he succumbed during the night 
after a slight heematemesis. Autopsy revealed no marked hemor- 
rhages and except for the very extreme jaundice there was nothing 
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to find, the duodenum and bile passage showing nothing ab- 
normal. The liver and kidney were examined by Professor Laidlaw 
and he tells us that he was unable to demonstrate the spirochrete. 
The case terminated on the twelfth day and the absence of spiro- 
chete is in accordance with the findings of Inada and his 
collaborators. About fifteen cases of Weil’s disease have now come 
to our notice and we have been able to confirm the findings of the 
discoverers of the pathogenic cause of the disease; in two cases 
we have infected animals and they have shown the characteristic 
pathological changes and we have been able to demonstrate the 
spirochete. 


GENERAL CLINICAL PicTURE oF WEIL’S DISEASE AS IT OCCURRED 
IN THE CASES REPORTED. 


The earliest cases that have come under our notice have been 
one on the fifth day of illness and four on the sixth day; the latest 
case was admitted on the tenth day. With the exception of one 
case, all the men were, or had recently been employed in the 
trenches at the time of the onset of the disease. In four instances 
more than one case occurred in the same unit. They gave a 
uniform history of onset, and all the men knew accurately the day 
on which they first fell ill; this indicates the acuteness of the 
inception of the symptoms. 

The characteristic symptoms have been generalized pains in the 
head and lower limbs. The patients complain of weakness and of 
feeling as if they had been beaten all over, and they are reluctant 
to move their arms or legs. They frequently complain of severe 
pain in the eyes, some have complained of vague unlocalized 
abdominal pain. In the majority the pains appear to be muscular, 
the patient is unwilling to have his arm extended for the purpose 
of taking blood. In one case the pain has apparently been inost 
felt in the tibie. All the patients on admission were very weak, 
and complained of the early feeling of unsteadiness and inability to 
stand. One man was found in a fainting condition in the latrine, 
and another fainted in the trenches and was unable to walk. Most 
of the men say that they have been vomiting repeatedly, and in a 
few cases they say that they have thrown up blood. Some of the 
patients say that they have had nose bleeding, but this is not very 
common. 

We have only in three cases any evidence as to the early 
temperature. In one case we have only the patient’s word for it, 
but he was very clear that the temperature on the first day of his 
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illness had been 106° F. In the other two cases we have good 
evidence that the onset was accompanied by a temperature 
of 103° F. 

In only one case was the patient aware of the day on which 
jaundice appeared, and he dated it as the fuurth day of illness. In 
two other cases the regimental medical officer told us that the men 
were not jaundiced when he last saw them on the third day of 
illness. 

On admission the most striking characteristic is the jaundice 
and the extreme injection of the conjunctive, accompanied by great 
prostration. 

Alimentary System.—The tongue is very dry, brown, and fissured. 
We have seen hemorrhagic herpes labialis in five cases. Abdominal 
examination revealed enlargement of the liver in only one case, and 
in no instance was there enlargement of the spleen. All the 
patients were constipated. The stools were of normal colour and 
bulk. In some of the cases there was blood in the dejecta. Vomit- 
ing in the early stages occurred in every case. Diarrhoea was not 
noted in any case. Appetite, which was lost during the period 
of pyrexia, returned as soon as the jaundice began to fade. 
Hiccough occurred in the two most severe cases; one of these 
terminated fatally. One fatal case had uncontrollable hemorrhagic 
diarrhoea, and in one other case traces.of blood were passed by the 
bowel. 

Circulatory System.—The pulse-rate was, as a rule, slow in 
proportion to the pyrexia, and there was very definite slowing 
during the convalescence. In two of the more severe cases there 
was a rapid pulse during the first week. The tension and volume 
was good even latterly in the fatal case. There was no evidence of 
cardiac dilatation. 

Respitatory System.—There was no evidence of respiratory 
complications, but in the acute stage a little blood-stained sputum 
was noted. In two cases in which hiccough occurred a peculiar 
catchy type of inspiration was at times observed. 

Excretory System.—Two cases had difficulty in micturition, for 
which there was no obvious cause. The urine contained bile, and 
there was a slight albuminuria during the pyrexial period in all 
cases. Acetone was found in the urine of the fatal case. 

Nervous System.—Sleeplessness due to the severe pains was 
common in the early stages; in the more grave cases torpor was 
noted, and in one fatal case this progressed to the “ typhoid state,” 
with rambling delirium and muscular tremors. Pruritus due to 
the jaundice occurred in three cases. 
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" Lymphatic System.—All cases showed enlarged glands. he 
pectoral group of the axillary glands were most often felt ax 
discrete shotty nodes on the thoracic wall of the axilla. Glands 
in the neck and groin were also felt, and these were sometimes 
tender on pressure. The spleen was never palpable, and percussion 
did not show an enlarged area of dullness. 

The Skin.—Varying degrees of jaundice were seen; it was 
usually of a lemon or orange tint, and never approached the 
greenish colour of obstructive jaundice. The colour rapidly 
increased, and as rapidly decreased as convalescence began. The 
degree of jaundice was not constant for two consecutive days, and 
was always most striking in the severe cases. The appearance of 
the’ jaundice, as far as we know, is on the fourth day, Petechia! 
hemorrhages only occurred in one fatal case. 

The Fever.—All cases showed an irregular pyrexia descending 
by lysis. Subnormal temperature was common in early conva- 
lescence and also preceded death in one case. A few cases 
presenting all these symptoms with the exception of jaundice were 
seen, but in the absence of the jaundice they were not investigated. 

From the cases that have been observed it would appear that 
there are both mild and very severe types of Weil's disease. The 
jaundice, weakness and pain in some of the cases have been slight 
and not of long duration. On the other hand there have been three 
deaths, and at least two other cases have been very ill. 

The following are short clinical notes of the individual cases, 
with temperature charts attached. 

Case 1.—70311 Pte. KR. aged 19. Under Captain Ryle. 
Admitted May 13, 1916, on the sixth day of illness with the follow- 
ing symptoms and signs. Jaundice, pains in the abdomen, head 
and limbs. Dry furred tongue, conjunctival injection. Enlarged 
and painful axillary glands. Liver dullness normal, spleen normal. 
No other definite physical signs. Epistaxis, hemorrhagic sputum, 
hemorrhagic herpes labialis. Slight albuminuria, difficulty in 
micturition. 

A guinea-pig inoculated intraperitoneally with blood taken on 
the sixth day developed jaundice on the seventh dey after inocula- 
tion, and spirochetw were found in the liver emulsion by dark- 
ground field illumination. 

Case 2.—16275 Cpl. G. Under Major Young. Admitted 
May 18, 1916, with jaundice and temperature 102°8° F. Onset 
May 11, 1916: temperature 103” F., giddiness, vomiting, abdominal 
pain, general malaise. No hemorrhages. May 12, 1916: temper- 
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ature normal. May 13, 1916: temperature, morning normal, 
evening 104° F. Sent to F. A. Date of onset of jaundice May 16, 
1916. May 18, 1916: conjunctival congestion, glands not enlarged, 
breathing short and grunting, aching pains in limbs and head. 
Slight tenderness over liver, spleen not enlarged. May 19, 1916: 
jaundice more marked, blood in sputum and epistaxis. Glands of 
groin and axilla enlarged. Urine showed bile and albumen. 
May 20,1916 : vomited,twice without cause. Brown furred tongue. 


* Feces normal in colour. May 23, 1916: jaundice fading. Conva- 


lescence uneventful. 
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No spirochwte found in blood or urine. Guinea-pig injected on 
the sixth day was negative. 

Case’ 3.—163599 Pte. H. Under Captain Ryle. Admitted 
May 19, 1916, on the tenth day of illness with marked jaundice, 
general malaise, headache, pains in the legs. History of gradual 
Onset with vomiting. He had distressing hiccough and catchy 
respiration. The pains in the legs were severe, conjunctival 
congestion very marked and glands palpable. Liver not enlarged, 
spleen not palpable, very dry furred tongue. No hemorrhages. 
Urine showed albumen and bile. Stools normal, May 21, 1916: 
mental confusion, very gravely ill, “typhoid state.” Inability to 
micturate. Blood culture negative. May 22, 1916: rambling 
delirium, jaundice more marked, retching and vomiting, pruritus 
and catchy respiration. Attack of dyspnoea. Incontinence. 
May 23, 1916: muscular twitchings. Two pints of saline intra- 
venously. Acetone in urine. May 24, 1916: death. Post- 
mortem: extreme jaundice, two small hemorrhages in the 
mesentery. Bile passages patent and bile in the intestine. Polypi 
in the stomach and a pedunculated polypus from which there had 
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been hemorrhages near the pyloric end, which looked like a 
thrombosed pile. Kidneys enlarged, jaundiced and with multiple 
hemorrhages. Spleen small. Heart very flabby. 

No animal inoculations. No spirochwete found in blood or urine 
though repeatedly examined. _ Emulsions of liver and kidney showed 
no spirochete when examined by dark-ground illumination. 
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Case 4.—458626 Pte. B., aged 27. Under Captain Ryle. 
Admitted on the sixth day of disease with intense jaundice, 
generalized pains especially severe in the limbs and head. Vague 
abdominal pains, history of vomiting. Very dry furred tongue. 
Liver and spleen showed no enlargement. No hemorrhages. 
Conjunctival congestion very well seen. Urine showed no albumen ; 
on the eighth day albumen was present. His jaundice increased 
somewhat and then rapidly disappeared until he was almost normal 
in colour on evacuation. 

_ Guinea-pig inoculated with 24 cubic centimetres of blood did 
not develop jaundice. One spirocheta was seen in the blood on 
the sixth day by dark-ground illumination. 

Case 5.—12706 Pte. R. Under Captain Ryle. Admitted sixth 
day. Gave history of generalized pains, vomiting, and on one 
occasion temperature of 106° F. Found unconscious in the latrines 
one ddy. On admission bad profound jaundice, headache, dizziness, 
pains in abdomen and limbs, and a very brown dry tongue. 
Conjunctival congestion ; spleen and liver not apparently enlarged. 
Albumen in urine, no diacetic acid or acetone. Weakness and 
malaise very marked on admission. On eighth day of illness 
patient had 03 gramme of salvarsan intravenously which had 
no apparent effect on the symptoms or course of the disease. 
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Jaundice increased progressively till the ninth day and then 
gradually disappeared. Epistaxis on the ninth day. No other 
hemorrhages occurred throughout the course of his illness. Blood 
count on fourteenth day gave 6,000,000 red cells. Hsemoglobin 
seventy-three per cent. Evacuated on fifteenth day convalescent. 
Guinea-pig inoculated on the sixth day became ill on the seventh 
day and was killed on the ninth day. No jaundice occurred in the 
animal, spirochwte were found in the liver and blood in large 


-numbers. The pathological changes in the animal were typical. 


Plasma of the patient examined for spirochwte on the sixth showed 
them both by dark ground illumination and stained by Giemsa 
stain. : 
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Case 6.—40€971 Pte. B. Under Captain Ryle. Patient admitted 
on the tenth day and gave history of having fallen sick with bilious 
vomiting while in the trenches. Generalized pains and weakness. 
No albumen in the urine when he was admitted, no positive signs 
except jaundice, which was slight in degree, and history of pains and 
weakness. After the first day his temperature was subnormal. » 

No animal inoculation. 

Case 7.—17006 Pte. G. Under Captain Ryle. Admitted sixth 
day of illness with history of vomiting at onset and jaundice 
appearing on the fourth day, which the patient states to have been 
his worst day. He also gave a history of epistaxis and blood-stained 
sputum.’ Generalized pains. On admission deep jaundice and 
extreme injection of the conjuctive ; axillary glands and posterior 
cervical group also enlarged. Headache, vague abdominal pains 
and hiccough. ‘Spleen not enlarged, liver slightly enlarged and 
tender.’ Vomited for three days and had very severe pains in the 
shins. He was very gravely ill and had deeper jaundice than any 
other case in the series. The urine contained a trace of albumen. 
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On the ninth:day a little blood-stained mucous was passed from the 
bowel, but the motions were hard and scybalous. Rectal salines 
given daily. Patient remained seriously ill up to the fourteenth 
day, when he seemed better. Jaundice still very deep. 
Two guinea-pigs inoculated on the sixth day with negative 
result. No spirocha-tw found in patient's blood or urine. 
Vay 
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Case 8.—477192 Pte. C. Under Captain Ryle. Admitted on 
sixth day of disease with history of shivering at onset and vomiting 
on one or two occasions. Generalized pains. On admission 
jaundice, injected conjunctive, hemorrhagic herpes labialis, dry 
brown tongue, axillary glands palpable; trace of albumen in the 
urine. Very ill. Jaundice increased for two days and then began 
to decrease. On the ninth day he was much better and conva- 
lescence was uneventful except for the great weakness. 


Two animals inoculated with negative results. Urine and blood 
negative by direct examination. 
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Case 9.—478531 Pte. M., under Captain Ryle. Admitted on the 
eighth day with history of shivering at onset followed by pains in 
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the limbs and head. No account of hemorrhages. On admission 
deep jaundice, slight conjunctival congestion, hemorrhagic herpes 
labialis. . Urine contained a trace of albumen, no enlargement of 
spleen or liver. Constitutional symptoms slight and jaundice de- 
creased from day of admission. 

Animal inoculated was negative. Urine: no spirochete found 
by direct examination. 

Case 10.—24839 Pte. H., under Lieutenant O'Connor. Admitted 
fifth day of illness with history of onset in trenches characterized 
by extreme weakness in the legs, no hemorrhages. On admission 
jaundice, brown furred tongue, great prostration, very severe pains 
in the limbs, head and eyes. Sixth day, jaundice very pronounced, 
still more so on the seventh day, but began to fade on the eighth 
day. Hemorrhagic herpes labialis. Patient was very torpid 
throughout. 
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Animal inoculated on the fifth day is not yet ill on the seventh 
day after inoculation. No spirochwetwe found in the plasma on the 
sixth day. Urine negative by direct examination. 

Experimental.—Inada, Ido and Oki injected the blood of patients 
with Weil’s disease into guinea-pigs, and of seventeen inoculations 
had thirteen positive results. They do not state how much blood 
they injected or how many animals were used for each experiment. 
We have had only two positive results in animals from the blood of 
patients. In each case the guinea-pig was found to have the spiro- 
chet in large numbers in the liver and blood. The following is a 
table showing the injections made into animals, the day of disease 
on which the blood was taken, and the amount of blood used :— 
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Name - Day Amount Animals Result 
70311 Pte. R. .. « 6th .. @ece .. 1 -- Positive, 
16275 Cpl. G. .. -- Sth ..ooW -« 1... Negative. 
458626 Pte. B. .. «- Th «2 2h yy sive Ne) care. 
12706 ,, R... - Gth .. 2, -» 1 4. Positive. 
11784 4, J... tone Uther TS ate 1 .. Neyative. 
407, Gi. + 6th See ae ee 
: (Tow 
477192 ,, C... de 26th a, LOR toe s 
(Tow 
478531 ,, M... .. Oth ees ear 
16859 ,, C... a ee See 1 Negative on 7th day. 
24839 ,, H... So 6th, a 25, Panes | ae ae 


It will be seen from the above that two of the four experiments 
done on the sixth day of illness were positive, and no positive 
results were obtained after the sixth day. ‘he infected guinea-pigs 
became ill, on the fifth day after injection in one case, and on the 
seventh day in the second case. They were quiet, easy to catch, 
and stayed in a hunched-up manner in the cage. The temperature 
went up to over 104’ F. in each case, as is seen on the charts. 
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The infected animals were killed and a post-mortem examina- 
tion done immediately. They both showed the typical pathological 
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‘changes. To quote from the Japanese workers, “ The lungs 


present small and large hemorrhagic spots, like the wings of 
a mottled butterfly. This change is one of the most important 
in the diagnosis of the disease.” The description of the lungs 
is very good and they resemble nothing more than a very gaudy 
butterfly. The intestines of the two animals both showed the 
hemorrhages in the intestines. One of the animals had very deep 
jaundice, in the other there was no evidence of jaundice. Emulsions 
of the liver were made and examined with dark-ground illumina- 
tion and very numerous spirochwtw were found. They were 
rather straight and with curves resembling those seen in Spiro- 
cheta refringens rather than those seen in S. pallida. The 
spirocheta might be described as a small replica of S. refringens 
both in shape and movements. The screwing movements of 
S. pallida were not well seen, but the movements from side to 
side of one end, as described by Inada, were very well seen. The 
length of the organism varies very much, long forms being more 
frequently seen, though short forms also occurred. With the 
dark-ground illumination they appeared somewhat granular and 
seemed to be composed of closely packed refractile particles. In 
smears made from the liver emulsion the spirochete were seen 
stained with Giemsa stain; they were, for the most part, rather 
straight and with a hook at one end: some good spiral forms were 
seen and some were slightly granular. They stained a pinkish- 
violet colour and except in specimens stained for long periods they 
were rather hard to define. We found that with the specimen 
of Giemsa which we were using about forty hours gave the best 
results. In some places they were found in groups of four or five 
with the appearance of being looped together. They appeared 
to be somewhat longer than a red corpuscle and about as 
thick as a typhoid bacillus. Sections of the liver and kidney 
of both animals stained by Levaditi showed the spirochetm very 
well, in the liver they occurred in very large numbers and in the 
kidney perhaps not more than three or four were found in a field. 

We have not yet attempted to cultivate the spirochete but 
hope shortly to do so. We have examined the urine of all the 
cases up to date but have not, so far, been able to find the 
spirochwte in them. This may be on accouut of the comparatively 
early date on which the patients are evacuated to the base. The 
experiments of infecting guinea-pigs with the urine of the patients 
are not yet complete. The Japanese authors state that after the 
fourteenth day the spirochetx appear in the urine of the patient, 


Adrian Stokes and John A. Ryle 299 


and they have succeeded in five out of fifteen experiments in 
infecting animals with the urine. The examination of the blood 
of the patients for spirochete was done in six cases and in only 
one were they easily found. In this case the blood was citrated 
and allowed to stand and then the plasma centrufugalized and 
examined with the dark-ground stage and also by staining; the 
spirochetze were seen moving and also stained, and the 
guinea-pig infected with this blood gave a positive result. In 
another case a single spirochwta was found with the dark-ground 
illummation, but as only one was found we are not very confident 
that it was a real organism. Reinoculation was successful from 
animal to animal and Professor Laidlaw informs me that he has 
also passed the disease from animal to animal from the first strain 
isolated. ; 

Blood cultures were made in every case for ‘the typhoid group 
organisms and were uniformly sterile. ; 

In conclusion we think that the experimental facts which we 
have to offer are ineagre but are sufficient to show that the cause 
of epidemic jaundice (spirochwtosis icterohemorrhagica) in Japan 
and in Flanders is identical. We think it also of importance that 
the infective possibilities of the disease should be recognized. We 
hope at a later date to have some more evidence to bring forward. 


REPORT ON THE LATER RESULTS OF GUNSHOT 
, WOUNDS OF THE HEAD. 


By Lieutenant-Covongt P. SARGEANT anp Ligurenant-Cotonrt G. HOLMES. 
Royal Army Medical Corps. 


(I) MATERIAL AVAILABLE FOR REPORT. 


ACCORDING to instructions, we proceeded to England to investi- 
gate, as far as is possible at this stage, the later results of gunshot 
wounds of the head, and to obtain any information which might be 
of service in the early treatment of these injuries. 

Having reported to Sir Alfred Keogh, D.G., and having obtained 
from him the necessary authorization, we visited the following 
hospitals :— 

The First London General Hospital. 

The Fourth London General Hospital. 

The Fifth London General Hospital. 

The King George Hospital. 

The London Hospital. 

The National Hospital for the Paralysed and Epileptic. 

The Hospital for Epilepsy and Paralysis, Maida Vale. 

The Empire Hospital for Officers. 

In each of these institutions we saw the patients then under 
treatment in the wards, and examined the notes and records of all 
patients who had been admitted with the diagnosis of gunshot 
wounds of the skull. 

We also took to England a nominal roll of 700 men, almost all 
of whom had severe head injuries, whom we had had the oppor- 
tunity of observing in France and of whose early condition and 
history we possess full clinical notes. Through the kindness of 
Surgeon-General Sir Launcelot Gubbins, who gave us access to 
the records of the Chelsea Commissioners, we were able to see the 
later medical reports on, and learn the fate of many of these 
patients. 

We attempted also to obtain special information on the occur- 
rence of serious complications, particularly epilepsy and insanity. 
In the first place we searched as far as was possible the out-patient 
and in-patient records of the National Hospital for the Paralysed 
and Epileptic, and of the Hospital for Epilepsy and Paralysis, 
Maida Vale, the two largest special institutions in London which 
treat epilepsy, and noted all cases of this condition which had 
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developed in men, already discharged from the Army, who had 
suffered from gunshot wounds of the head. 

Finally, at Sir Alfred Keogh’s suggestion, we visited the 
Napsbury War Hospital, which has received for observation and 
disposal from May, 1915, to January, 1916, all soldiers with serious 
mental symptoms, except general paralytics, epileptics and the 
chronically insane; and since January 1916 all cases except those 
oceurring in the Scottish, Irish and Northern Commands. 

Major F. W. Mott, F.K.S., Pathologist to the London County 
Council Asylums, also kindly obtained at our request, from the 
London County Council asylums, a return of all cases that had 
been adm‘tted to these institutions with mental disease which 
could be attributed to gunshot wounds of the head, inflicted during 
the present War. 

By these means we succeeded in determining the condition of 
1,239 patients between two and eighteen months after the infliction 
of the wound; in many of these cases, however, our information is 
incomplete. The fact that many of them reached England without 
any record of the nature of the wound, or the clinical symptoms, or 
of the operation performed at the Front or in the Base hospitals, 
made them difficult to classify, and in many others there was not 
sufficient information available to decide upon the nature and 
severity of the wound. We have, however, tried to exclude from 
our list mere scalp wounds, unless these led to death or were 
followed by the development of serious complications. 

After excluding scalp wounds without any bony or cerebral 
injury, and cases in which the nature of the injury was uncertain, 
as well as those in which the latest information was too recent to 
be of value, we still have sutfticiently accurate records on 610 
patients, more than seventy-five per cent of whom were seen or 
had been examined more than three months after the infliction of 
the wound. 

We have, however, in attempting to estimate the percentage of 
mortality amongst cases of head wounds evacuated to England, 
included all patients who have died, at whatever interval, after their 
arrival. wa 

It is also necessary to point out that information on a large 
proportion of the cases in our list was obtained from the records or 
wards of the five hospitals (the King George Hospital, the London 
Hospital, the National Hospital for the Paralysed and Epileptic, 
the Hospital for Epilepsy and Paralysis, Maida Vale, and the 
Empire Hospital for Officers) to which serious cerebral injuries are 


302. Later Results of Gunshot Wounds of the Head 


sent labelled by a green ticket, and that a large number, were 
traced through the Chelsea Commissioners, who are concerned only 
with wounds sufticiently severe to necessitate invaliding from the 
Army. There can consequently be no doubt that the cases 
included in our list are more severe than the average of cases 
diagnosed as gunshot wounds of the head. 

We wish to express our thanks to the commanding officers and 
to the medical statts of the hospitals which we visited, and to the 
Chelsea Commissioners, for the courtesy with which they received 
us and for the help they gave us in our investigation. 


(ID Morrauiry AFTER Evacuation TO ENGLAND. 

+ OF the 1,239 cases of gunshot wounds of the head which have 
been admitted to the eight London hospitals above mentioned, 
forty-six or 3'7 per cent have died. ‘This figure includes a certain 
number of serious and hopeless cases which were evacuated to 
Iingland from the Base hospitals as quickly as possible, on whom 
no operation was performed, or in whom exploration showed that 
there was no reasonable prospect of recovery. Nine of the patients 
died within two weeks of their arrival at home and at least four 
within this period after the infliction of the wound. In the large 
majority of the other cases death occurred withir three months ; 
we have found records of only five patients who succumbed after 
this period. 

It was possible to ascertain the immediate cause of death in a 
considerable number of these cases ; in twenty-two, records of post- 
mortem examinations were available. In almost all spread of 
septic infection was the cause of death, but in a few other com- 
plications were responsible for, or contributed to, the fatal issue. 
One remarkable case, in which a rifle bullet entered in the right 
frontal region, passed through the base of the brain, ricochetted off 
the petrous bone and then passed through the third ventricle and 
the posterior third of the corpus callosum into the left occipital 
lobe, died suddenly three and a half months later, when the 
cerebral symptoms had almost disappeared, owing to the bursting 
of an aneurysm of the posterior communicating artery. In one 
case a fatal secondary hemorrhage occurred during the journey to 
Kingland, and another died from an extensive intra-cerebral hemor- 
rhage without intracranial infection. In two other cases pneumonia 
and hemothorax were found on post-mortem examination, but in 
both the cerebral wounds were severe. 

Eleven patients succumbed after operation in England; in two 
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cases after excision of the cerebral herniw which existed, in two 
others after primary operations immediately on their arrival from 
France, in one after an attempt to remove a shrapnel ball which 
was lodged deeply in the brain, and in others after operations to 
relieve herniw or to evacuate cerebral abscesses. 

In ten of the seventeen other cases of which post-mortem 
records were available, death was due to meningitis, and in seven 
to cerebral abscesses, which in most cases had led to infection of 
the meninges or to spread of infection to the ventricles. In two of 
the cases which died of meningitis the ventricles had probably 
been opened by the original wound, as cerebrospinal fluid escaped 
in large quantities. 

Thirty-four of the forty-six fatal cases had been operated upon 
before their evacuation to England; in six no operation had been 
perforined, and in six other cases we were unable to obtain definite 
information on this point. 

We have traced and have heard of no case in which death has 
occurred in England when the dura mater had not been lacerated 
by the wound and had not been opened by operation. 


(III) Puysican Disabitries. 


The physical disabilities that result from gunshot injuries of the 
brain naturally depend on the severity and the position of the 
wound. It is impossible to deal with these statistically, and as yet, 
due especially to the fact that the award of pensions is only con- 
ditional, the wage-earning capacity cannot be taken as a standard. 

It is generally recognized now that much of the paralysis, 
sensory and visual disturbances, etc., seen in the early stages is 
due not to local destruction of the brain, but to concussion, oedema 
and vascular disturbances that often extend widely beyond the 
primary injury. The symptoms which diminish or subside early 
are mainly due to these factors. 

Disappearance of those sympioms due to actual destruction of 
brain tissue does not seem on a priori grounds probable in many 
cases, and yet we have been on the whole surprised at the amount 
of improvement that has later occurred. A small proportion of 
men with penetrating and perforating wounds of the skull whom 
we originally saw with paralysis, sensory disturbances, hemianopia, 
etc., have already returned to active service, and others are 
employed in wage-earning capacities. As improvement is generally 
slow and continuous over long periods, it may be expected that a 
considerable proportion of men with even severe head injuries will 
be able to lead useful and active lives. 
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The amelioration of symptoms has been especially striking in 
many of ‘the cases of hemiplegia, diplegia or quadriplegia due to 
injury of the superior longitudinal sinus. 


(IV) NEvuRoLoGicaL ComMPLicatIons. 


The opinion has been generally held that a large proportion of 
the patients with severe cerebral injuries who survive would be 
subject to serious complications or sequelw, particularly insanity 
and epilepsy. It is still too early to aftirm or deny definitely the 
frequency of these after results, but if they were likely to be 
common many cases should already have occurred among the very 
large number of men who have returned to England with gunshot 
wounds of the head. As far as we have seen, however, the pro- 
portion of cases in which either insanity or epilepsy has yet 
developed is surprisingly small. 

(1) Insanity.—There can be nv doubt that many patients 
present symptoms of some degree of mental deterioration, and 
especially dullness, loss of memory, irritability and childishness, 
during the early stages after the infliction of the wound, but the 
reports we have obtained in the later stages, and the records we 
have been able to examine, tend to show that in the majority of 
cases these symptoms disappear or diminish. 

On the other hand, serious mental disturbances or actual 
insanity which necessitates confinement under certificate seems 
to be surprisingly rare. During a period of twelve months only 
eight patients who had been wounded in the head were admitted 
with mental symptoms to the Napsbury War Hospital, the special 
institution to which cases of insanity attributable to conditions of 
service are sent for observation and disposal. Four of these had 
already been discharged cured, or sufficiently improved to be at 
large ; of the rest one had been previously invalided from the Army 
as insane, but rejoined for the War, and a second was regarded as 
a case of dementia precox which was in all probability independent 
of the injury. In only two cases, therefore, could the persisting 
mental symptoms be attributed to the head injury. Seven of these 
eight patients had been operated upon before their arrival in 
England. 

Through the help of Major F. W. Mott we have received from 
all the London County Council Asylums returns of the number of 
cases of insanity associated with gunshot wounds of the head that 
have been admitted to them; only one case is reported, a Belgian 
soldier, who died from septic infection of the cerebral ventricles. 
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This fact is the more surprising when it is remembered that all 
cases of insanity in invalided soldiers who belong to the London 
County Council area, which includes about one-seventh of the 
population of the United Kingdom, are transferred or admitted to 
these asylums. : 

These facts are supported by Major Mott's weighty opinion ; he 
writes to us: “ Personally I am very sceptical of a large number of 
cases (of insanity) arising from traumatic causes. I went into this 
subject very fully some years ago, and came to the definite con- 
clusion that head injury, apart from syphilis, alcohol and hereditary 
neuropathic taint, was seldom the cause of the mental affection.” 

(2) Epilepsy——The comparative rarity of generalized or Jack- 
sonian epileptiform seizures in patients suffering from recent head 
wounds has been surprising, and even in the later stages fits have 
been as yet less common than has been generally feared. 

We have found that fits have occurred after evacuation to 
England in 37, or six per cent, of the 610 cases on which we have 
complete notes. In 8 of these, however, only one convulsion had 
occurred ; in 12 only ‘“‘a few”; 5 men are reported to have had 
“five or six fits”; while in only 11 were the convulsions frequent. 

It is impossible to ascertain from the records at our disposal in 
what proportion of the cases the attacks were local Jacksonian 
seizures, and in how many they were general convulsions. In eight 
of the patients they were described as “Jacksonian,” but in the 
others only the general term ‘‘ fits” is employed. 

In a considerable propo:tion of these cases only one or two 
seizures occurred soon after their arrival in England, and in several 
of the others they were urrested by the administration of bromide. 
The practice of giving bromide regularly to all serious cranial 
injuries until the wound is healed, and for some months afterwards, 
seems advisable. 

In five cases secondary operations were performed with good 
results; in two of these small abscesses were drained and in three 
spicules of bone were removed. 

In 33 of the 37 cases in which fits have occurred there were 
severe compound fractures of the skull with laceration of the dura 
mater ard direct injury of the brain, and in 4 of these a missile 
was still present in the brain. Of the remaining 4 patients one 
had been an epileptic since 8 years of age; in 2. only a few 
attacks had occurred; and one had been for six, in the other for 
nine, months free from seizures. This patient had been wounded 
only two and a half months previously, and no injury was found 
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at an exploratory operation. In 33 of the 37 patients operations 
had been ‘performed before arrival in England. 

As it might be expected that if epilepsy were a frequent 
complication many of the men already discharged from the Army 
would seek relief at the special hospitals that treat this condition, 
we searched the in-patient and the out-patient records of the 
National Hospital for the Paralysed and Epileptic, but could 
discover notes of only two patients who had attended for epilepsy ; 
one in whom a fragment of shell casing which had penetrated from 


‘the right occipital region to the right frontal lobe twelve months 


previously is included in the above statistics ; the second had had 
only a scalp wound and developed later indefinite attacks of giddiness, 
which were probably epileptic, after a fall that produced cerebral 
concussion. Dr. Fearnsides kindly informed us that, as far as he is 
aware, only one case of epilepsy, a man with a gutter wound of the 
skull, had attended the out-patient department of the Hospital for 
Kpilepsy and Paralysis, Maida Vale, and he had remained free from 
attacks since the administration of bromide five months ago. 

(3) Other Neurological Complications. — Various forms and 
degrees of paralysis, sensory and visual disturbances, etc., due 
to the primary cerebral injury or to further damage to the brain 
by septic infection, hernia formation, or in the course of treatment, 
are naturally very common, but various subjective symptoms, 
which cannot be attributed to any local injury, are also remarkably 
frequent and necessitate the invaliding of many men from the 
Army. The most common of these is headache, which generally 
takes the form of a feeling of weight, pressure or throbbing in the 
head, and is increased by noise, fatigue, exertion or emotion: 
attacks of dizziness, and nervousness or deficient control over the 
emotions and feelings. Many, too, exhibit a considerable change in 
temperament; they are depressed, moody, irritable or emotional, 
and unable to concentrate attention on any physical or intellectual 
work. A few have had major hysterical symptoms, such as 
paralysis, anesthesia, or visual disturbances. 

These symptoms are very similar to those seen in neurasthenia, 
and especially when this condition has been of traumatic origin. 
They certainly incapacitate the subjects from active sérvice, but 
they are, on the other hand, recoverable. They are entirely’ 
independent of the site or severity of the original wound, and are 
often as severe when the scalp only has been injured as in serious 
compound fractures of the skull, and they seem to develop equally 
whether an operation has been performed or not. 
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(V) HEALING oF WounpDs: CzREBRAL HERNIA. 


Alarge number of cases of penetrating or perforating gunshot 
injuries reach England with the wounds still open, and many with 
hernia cerebri, but as a rule they heal so rapidly that among the 
610 patients on whom we possess notes, and upon whom no further 
operation was performed, in only 19 were the wounds still open 
three months after their arrival in England, and in only 4 of these 
were they still unhealed six months after the infliction of the 
wound. In 3 of these 4 cases there had been large hernize and 
extensive defects in the scalp and skull; 18 of the 19 patients had 
been operated upon abroad. 

Cerebral Hernia.—One hundred and twenty of our 610 patients 
reached England with a cerebral hernia. Their progress and fate 
can be most conveniently referred to according to the différent types 
of wounds. : 

(i) Ninety-six cases had had penetrating wounds with retained 
missiles; in 27 the missiles had been removed either in the 
casualty clearing stations or in the Base hospitals; 6 of these 
developed herniw, of whom 2 died. Of the remaining 69 
cases which were evacuated with the missile still retained, 14 
developed a hernia and 2 of these died. Consequently in 20, 
or 20°8 per cent, herniw occurred ; in 4 of these a fatal termina- 
tion ensued. In 13 the hernia had shrunken and the wound 
was healed when the patient was last heard of, and in 2 the 
herniee were smaller and the wounds healing rapidly at periods of 
three and four months respectively after the infliction of the injury. 

(ii) Of the 68 cases of perforating or “through and through” 
wounds, 14, or 20°6 per cent, had a cerebral hernia. Ten of these 
had been submitted to operation and 2 were operated upon again 
in England. Four of the 14 patients died, and in & of the others 
the wounds were already completely healed at the date of the latest 
information. 

(iii) There are 310 cases of penetrating wounds without retained 
missile in our list; 86, or 27°7 per cent, reached England with a 
cerebral hernia. Nineteen of these died and in 49 the wounds 
were completely healed. Sixty-two of the 86 patients had been 
operated upon abroad. 

Death has consequently resulted in 24:16 per cent of the cases 
evacuated to England with cerebral hernia. 

We obtained information of 12 patients with cerebral hernia 
who were operated upon after reaching Kngland; in 9 of these 
a previous operation had been performed abroad. Six Getfalk +; 
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generalized meningitis; in 2 of these the opening in the skull 
was enlarged and the wound explored; in 1 a subdural abscess 
was opened; in another an attempt was made to remove a bullet ; 
and in 2 cases the herniw were excised. In the 6 patients who 
recovered, the operations were: ‘“‘ abscess evacuated” in 2 cases: 
“spicules of bone removed” in 2 others; while ‘‘the hernia ex- 
plored” and ‘“‘the hernia shaved off” were the operations in the 
remaining 2. 

(VI) BuuEets, SHRAPNEL-BALLS, AND FRAGMENTS OF METAL 

LODGED IN THE BRAIN. 

Ninety-seven cases of this class were traced. Of these twenty- 
seven had had the foreign body removed before their transference 
to England, but the results in these cases must be taken with much 
reserve, from the fact that in many the bullet or piece of metal was 
only just inside the skull and was removed along with the frag- 
ments of bone. Of these, 3 died (all within three months), 2 
were alive and well within three months, 12 between three and 
six months, 8 between six and twelve months, and 2 over twelve 
months after the infliction of the wound. 

The fate of those cases sent to England with the missile still in 
the brain is a matter of considerable importance, bearing as it does 
upon the question whether deliberate attempts should be made at 
any period to remove such foreign bodies. In all the cases reviewed 
in this connexion the foreign body was at some considerable 
distance from its point of entry ; a few were rifle-bullets and a few 
were shrapnel-balls, but the great majority were smaller or larger 
fragments of shell, often multiple and inaccessible. We have 
traced sixty-nine such cases, of which four died. ; 

The analysis of these fatal cases is interesting. Two were sent 
home in what appeared to be a hopeless condition, one with a large 
hernia and one with cerebrospinal fluid escaping from the wound, 
and both died within two months ; one died six weeks later after an 
unsuccessful attempt to remove a bullet which lay close to the 
falx cerebri; and the fourth died from a rupture of a cerebral 
aneurysm, the fatal issue being wholly unconnected with the con- 
tinued presence of the missile. 

Of the 65 surviving cases, 12 had been wounded less than three 
months previously, 25 between three and six months, 21 between 
six and twelve months, and 7 over a year ago. 

In seventy-six per cent the wounds were soundly and completely 
healed. 

In thirty per cent, complete recovery had occurred, and no 
symptoms of cerebral lesion were present. 
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In forty per cent the neurological symptoms had improved to 
a remarkable extent. 

In 10°5 per cent much disability (hemiplegia, hemianopia, neuras- 
thenia, etc.) still persisted, but its existence depended on the damage 
done by the missile in its course and not on its presence. Fits had 
occurred in only four cases, and in two of these the fits were early 
and transient while the patients were still in France. 


(VII) CAsES OPERATED UPON AFTER REACHING ENGLAND. 


Amongst the total number (610) of cases of which we have 
complete records, fifty-two were submitted to operation in England, 
They may be arranged in groups according to the type of wound. 

(1) Scalp Wounds, whether with or without fracture of the skull. 
No operations. 

(2) Depressed Fracture without Laceration of the Dura aahek 
—Three operations as follows :— 

(a) Removal of sequestra from wound ; two cases, one of Shae 
had been previously operated upon. Both recovered. 

(6) Sub-temporal decompression for increased intracranial 
tension; one case (frontal), previously operated upon at site 
of injury. » Recovered. 

(3) Penetrating Wounds without retained Missile.—In this group 
there are thirty-four cases, which may be set out according to the 
nature of the operation. 

(a) Removal of sequestra from wound; ten cases, of which 
seven had already been operated on. All recovered. 

(b) Drainage of cerebral abscesses; ten cases, of which seven 
had been operated upon abroad. Two died. 

(c) Drainage of epidural abscess ; one case, previously operated 
upon. Recovered. 

(d) Removal of bony fragments from brain; two cases, one 
previously operated upon. Both recovered. 

(e) Exploration of brain; one préviously operated upon; one 
died (three cases). 

(f) Hernia cut off; three cases with two deaths. Two had 
been operated upon abroad. 

(g) Nature of operation not stated ; five cases, three previously 
operated upon. One died. 

(4) Penetrating Wounds with retained Missile—The eleven 
operations were as follows :— 

(a) Removal of sequestra from wound; one case, previously 
operated upon, Recovered. 
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(b) Drainage of cerebral abscess: two cases, both already 
operated upon ; both recovered. 

(c) Removal of bony fragments from brain ; one case previously 
operated upon. ‘Recovered. 

(d) Exploration of brain ; two cases, both previously operated 
upon. One died. 

(e) Removal of fragment of shell from brain; one case not 
previously operated upon. Recovered. 

(f) Unsuccessful attempt to remove bullet from brain; two 
cases, one already operated upon. One died. 

(g) Nature of operation not stated ; two cases, both previously 
operated upon. Both recovered. 

(5) Perforating or “ Through and Through” Wounds.—Four 
operations as follows :— 

(a) Exploration of brain; two cases, one previously operated 
upon, both died. 

(b) Nature of operation unknown ; two cases, neither of which 
had been previously operated upon. One died. 

(6) Summary of Cases operated upon after reaching England.— 
Among the fifty-three cases tabulated above there are eleven deaths. 
Thirty-five patients had already been operated upon, of whom six 
died; in eight there had been no previous operation, and of these 
one died; in the remaining ten cases we could not ascertain 
whether there had been a previous operation or not, and four of 
these patients died. ; 

The nature and results of these later operations are interesting. 
Thirteen were clearly of a trivial character, consisting merely in 
the removal of sequestra from an unhealed wound. ‘Twelve were 
for intra-cerebral abscess, and it is very remarkable that ten of these 
patients should have recovered, especially in view of the very much 
higher rate of mortality in cerebral abscess of otitic origin. In 
only three of the cases so far had an operation been performed for 
the removal of a projectile; one proved unsuccessful and the 
patient succumbed ; in a second the attempt was also unsuccessful, 
but the patient did not die; the third was successful and the 
patient recovered. In three cases a cerebral hernia was shaved 
off; two of the patients died of meningitis, whilst the third, 
although cerebrospinal fluid escaped for some time after the opera- 
tion, fortunately survived ; he still has a hernia cerebri. 


CoNCLUSIONS. 


We recognize that a certain margin of error is possible in the 
observations and conclusions presented in this report, but we have 
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attempted to exclude all cases cn which sufficient facts were not 
available, and those in which the wound was ivo recent to warrant 
definite conclusions on the fate of the patient. The information 
obtained has been presented as objectively as possible. 

The later results of head wounds seem to be much more satis- 
factory than had been generally expected; the proportion of 
patients who die after transference to England is small; later 
complications such as cerebral abscesses are relatively rare, and 
serious sequelw, as insanity and epilepsy, are as yet much less 
common than has been foretold. It must be recognized, however, 
that a large percentage of the patients dealt with in this report 
have been seen or heard of within some months only after the 
infliction of the wound. In only fifteen, per cent of them have we 
been able to learn their condition after more than one year. But 
even such facts as are available are a safer guide than opinions 
based merely on @ priori reasoning. 

It should be also remembered that the cases on which this 
report is based were on the average more serious than the total of 
cases transferred to England with the diagnosis of ‘‘ gunshot 
wounds of the head,” since our records were collected mainly in 
the special London hospitals to which severe neurological cases are 
sent. Further, we have included in our list cases in which death 
or serious complications ensued, even when the records on the 
nature of the wound scarcely warranted inclusion. 

One of the chief conclusions that can be drawn is that there are 
no grounds for supposing that more radical operations abroad are 
called for. It seems extremely doubtful if surgical intervention 
other than that necessary for the drainage and healing of the 
wounds diminishes appreciably the risk of later complications, or 
can modify, except in a harmful direction, the course of these cases 
from the functional standpoint. Every possible step should, how- 
ever, be taken to prevent the development of a hernia cerebri. 

Our records also show that many patients with foreign bodies 
lodged deeply in the brain recover, and are scarcely more liable to 
serious complications than men in whom the brain has been merely 
exposed and lacerated. Any attempt to remove them which may 
involve spread of infection or further destruction of brain tissue is 
consequently inadvisable. 

From the point of view of further treatment and in the interest . 
of the patient we would emphasize the importance of brief clinical 
notes, dealing particularly with the early state and treatment, being 
sent to England with each patient. 


EPIDEMIC CEREBROSPINAL FEVER: THE PLACE OF 
THE MENINGOCOCCUS IN ITS ETIOLOGY. 


(Fourth communication.) 


By EDWARD C. HORT, F.R.C.P.Epin. 


Director of the Bacteriological Laboratory, Addington Park War Hospital, 
and Hon. Physician to the Addington Park Hospital. 


AND 
Captain ALFRED H. CAULFEILD, M.B. 
Canadian Army Medical Corps. 
No. 4 Canadian General Hospital (University of Toronto). 

Ear ty in the year 1915 I showed that [2] in order to determine 
the true bacterial content of the cerebrospinal fluid in acute cases 
of cerebrospinal fever it is often essential that the fluid should 
itself be used as the’ medium of growth, at all events in the early 
stages of its examination. In so far as the isolation of compara- 
tively large and easily cultivable organisms, such as the meningo- 
coccus, is concerned, this necessity, in certain cases, for the incuba- 
tion of the fluid itself has been amply confirmed by numerous 
observers [9]. 

But in conjunction with Dr. C. E. Lakin and Dr. T. H. C. 
Benians I had also shown [3] that for test tube demonstration of 
the presence of very minute forms of bacteria, which are not 
necessarily amenable to cultivation on synthetic media, incubation 
of the fluid itself as the medium of growth was in many cases 
equally necessary. And this particularly applied to the routine 
demonstration of certain minute organisms we described, which 
were of so small a size that their morphology was often indeter- 
minable, and which we thought might prove to represent early 
stages in the development of the meningococcus. 

The theory that, the meningococcus represents merely a phase 
jn the life-history of the causal organism of cerebrospinal fever is 
part of the larger question which I have raised elsewhere[4], 
whether certain bacteria do not exhibit a complex life-history some- 
what similar to that which obtains amongst the protozoa, and to 
that which “appears to obtain amongst the spirochetes. The 
present communication will not deal with this theory, which is only 
referred to here in order to draw attention to the fact that it 
was the possibilities involved by the theory which originally led 
Dr. Lakin, Dr. Benians and myself, in the epidemic of 1914-15, to 
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search for bacteriological evidence of filtrable micro-organisins in 
this disease, and which subsequently prompted me to put the 
matter,to experimental test. 

The results of these experimental tests, published in the preseut 
year (5], were that I was able to show that it is possible, under 
favourable circumstances, to demonstrate in the cerebrospinal fluid 
of acute human cases of the disease the presence of a pathogenic 
agent capable of passage through Chamberland F bougies. The 
pathogenic effects of this filter-passing agent when injected into 
monkeys by the peritoneal route included continued fever and 
death. And I wasalso able to show that injection of other monkeys 
with cerebrospinal fluid taken from acute cases of the disease pro- 
duced no demonstrable pathogenic effect, notwithstanding the fact 
that living meningococci were cultivated in large numbers from the 
fluid injected. 

From these experiments the conclusion appeared to be justified 
that it is probably not the meningococcus as such which is directly 
responsible for the disease cerebrospinal fever, that the filtrable 
virus described might prove to be causally related to the disease, 
and that fresh investigation was necessary in order to determine 
the point, as well as the further question whether a genuine 
biological relationship does or does not exist between this virus and 
the meningococcus of Weichselbaum. 

As already stated, the present communication will not deal with 
the question of biological relationship between the meningococcus 
and the filter-passing virus referred to. But the results already 
obtained as regards the existence in this disease of a pathogenic 
filter-passing virus, and the apparent harmlessness of the strains of 
meningococci injected in cerebrospinal fluid, made further investiga- 
tion desirable, especially as the number of animals injected was 
admittedly small. Necessity for reinvestigation of the etiological 
claims of the meningococcus of Weichselbaum was also accentuated 
by the fact that a critical analysis(6] of the evidence in its favour 
had shown it to be of a wholly unconvincing nature, quite apart 
from the counter-evidence mentioned above. 

After consultation, therefore, with the Directors-General of the 
Naval and Military Medical Services, who, in view of the practical 
possibilities involved, kindly undertook to provide the necessary 
clinical material for the purpose, I decided at the beginning of the 
present epidemic to pursue the investigaticn on a larger scale than 
had hitherto been feasible. 

Before presenting the following results of this further investiga- 
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tion—which is still being carried out—I wish to record my 
indebtedness to Sir Arthur May, Director-General of the Naval 
Medical Service, for the perfect organization which enabled us to 
obtain material within a few hours of the onset of the disease, to 
the staffs of the Naval Hospitals at Plymouth and Haslar (especially 
to Fleet Surgeon Whiteside, Royal Naval Hospital, Plymouth), and 
to the civilian staff of the Croydon Isolation Hospital (receiving 
naval cases from the Crystal Palace) for their generous co-operation. 
I wish also to express my sincere thanks to Sir Alfred Keogh for 
his unfailing interest in the work and for the laboratory facilities 
he has allowed us to take advantage of at Addington. And I desire 
further to express my thanks to Surgeon-General Carlton Jones, 
Director-General of the Canadian Medical Service, for the material 
he kindly authorized us to use and for his ready consent to detail 
Captain A. H. Caulfeild, C.A.M.C., to join me in the work, without 
whose valuable aid it would have been difficult to carry on the 
extensive observations contemplated. And, finally, I desire to 
acknowledge the hospitality of the Governing Body of the Lister 
Institute, and to record in particular our gratitude to Professor 
Adami for the generous help and advice he has given us throughout. 


Epwarp C. Hort. 


EXPERIMENTAL OBSERVATIONS. 


The animals injected are divided into the following groups for 
convenience of description and of analysis of the results obtained. 
For the sake of completeness and of clearness in the interpretation 
of the phenomena involved, we have included amongst the animals 
injected with cerebrospinal fluid in Groups Ia, Is, Ic, Ip, eight 
animals previously experimented upon, data as to which have 
already been published. These animals are marked with the letter 
H. For all other data here.recorded the authors are jointly 
responsible, with the exception that in Groups II and V one of us 
(Hort), and in Groups III and IV the other (Caulfeild), has alone 
conducted the work supplying the bacteriological observations and 
experimental data. 

The following general observations apply to the subjoined 
groups :— 

(1) In all the human cases providing material for injection the 
meningococcus was isolated from the cerebrospinal fluid at some 
time during the course of the disease—though not necessarily from 
the sample injected—and in each case the classical biochemical and 
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serological tests were fully satisfied. In all these cases the fluid 
injected was obtained during the life of the patient. 

(2) It was found that cultural tests such as the inability to 
grow at room temperature and on non-albuminous solid media 
were quite unreliable in the case of many strains, the identity of 
which was biochemically and serologically indisputable. 

(3) The action of chloroform vapour for four hours, as well as 
preservation at cold room temperature for from one to three days, 
did not prevent the ultimate isolation of the meningococcus from 
the cerebrospinal fluid of acute cases so treated. 

(4) Serum-agar and serum-broth were the media mainly used, 
the horse serum being in all instances thoroughly tested by control 
cultivation experiments for sterility with regard to both visible and 
invisible organisms. The serum was delivered from a graduated 
distributor, so that known volumes could conveniently be used 
for each culture. : 

(5) Control single intraperitoneal and subcutaneous injections 
of monkeys with serum-broth and saline respectively bad been 
shown by one of us (Hort) in 1915 not to produce continued fever 
or death. In addition to this, during the course of the present 
work, two monkeys receiving each an injection of serum-broth, 
containing approximately ten to twelve cubic centimetres of serum 
—the highest dose of serum given throughout—remained unaffected. 

(6) Whenever the supply of animals permitted, the internal 
body temperature was taken twice daily for some weeks before 
injection. ; 

(7) The upper normal limit of the daily range of the tempera- 
ture of the three species of monkeys obtained for experiment 
had been found by one of us not to exceed about 102°4° F. in 
approximately 150 monkeys. 

(8) All the filters used in these experiments were prepared, 
tested and assembled in the manner elsewhere described [7] by 
the same observer [4]. 

(9) In all cases control samples of the cerebrospinal fluid 
examined for the presence of the meningococcus were incubated 
both before and after inoculation of solid media and of serum- 
broth. In no instance, when the solid media so inoculated 
remained without growth, was the sample declared sterile qua 
the meningococcus until repeated negative results had been obtained 
on solid media from the incubated cerebrospinal fluid or from the 
primarily inoculated serum-broth. In several instances it was 
shown that the incubated cerebrospinal fluid gave positive results 
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when the solid media inoculated from the fresh fluid remained 
sterile. f 

(10) This control was also applied to the isolation of organisms 
other than the meningococcus from the cerebrospinal fluid, 
organisms which, because of their character and of the frequency 
of their occurrence in fluid collected under good conditions, cannot 
reasonably be looked upon as contaminations in the ordinary 
acceptation of that term. The Gram-variable diplococcus of 
Jaeger, the meningo-bacillus and, more rarely, chromogenic Gram- 
negative diplococci are cases in point. 

(11) In the majority of cases providing cerebrospinal fluid, not 
marked with the letter H, the fluid was collected within the first 
few hours of the appearance of symptoms, before the inception of 
specific treatment. These cases are marked with the figure 1 
occurring after the number or letter used to designate the 
individual from whom they were obtained. 

(12) The administration of antiserum or of vaccine was in 
certain of the cases followed by failure to cultivate the meningo- 
coccus from the cerebrospinal fluid, although the organism had 
been cultivated and identified from specimens obtained before 
injection. These cases are differentiated from the former by the 
figure 2 occurring after the number or letter used to designate the 
individual from whom they were obtained. 


GROUP Ia. 


INJECTED WITH FRESH UNFILTERED CEREBROSPINAL FLUID CONTAINING NO VISIBLE 
MENINGOCOCCI aT THE Time oF INJECTION. 
a 


eer Number | yeamber of : Meningorei ulti. 
Number umber o} ay vated from coutro! 
of | ofa | cubic centie |  Routeot Period of |“ iecimen of Result 
animal | specimen | Metres injected | ; dnjretal cerebro. 
52 5 (1) 16-5 Skin | 45 days Yes - Nil. 
59 8 (1) 20:0 ‘a 81 4 re Continued 
fever. 
44 5 (2) 6-0 ” 16, 35 Death. 
43 6 (2) 12:0 ee 19! 5 No oy 
19 10 (2) 13-0 Peritoneum 14, 35 Continued 
fever and 
death. 


Total number of animals injected, 5. Fever-rate, 40 per cent ; death-rate, 60 per 
cent; total pathogenic rate, 80 per cent, Average volume of cerebrospinal fluid 
injected, 13°5 cubic centimetres. 


Analysis of these results shows :— 
(1) That a high pathogenic rate was produced (particularly in 
contrast to that shown in the comparable Group Ic), although 
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meningococci could not be demonstrated in the cerebrospinal fluid 
by immediate film preparations made from the centrifuged deposit 
or supernatant fluid, and in spite of the fact that in two of the 
specimens laboratory cultivation was not successful. At first sight 
the positive cultural results obtained in the case of Animals 59 
and 44 suggest that the pathogenic effect produced can be directly 
attributed to the action of living meningococci. But if this 
explanation were correct, Animal 52 should logically have shown 
some ill-effect, especially in view of the fact that the same sample 
of cerebrospinal fluid, when rendered meningococcus-free by filtra- 
tion, caused death (Group In, Animal 53). 

This explanation—viz., pathogenic action of living meningococci 
—is, moreover, quite inadequate in the case of Animals 43 and 79, 
since no meningococci could be cultivated from samples of the 
specimens injected. 


GROUP Is. 


INJECTED WITH FILTERED CEREBROSPINAL FLUID IN WHICH NO MENINGOCOCCI COULD 
BE DEMONSTRATED BY LABORATORY CULTIVATION, 


| 
Meningococei 


cultivated 
Number! | Volume of Route Period of | from control 

of Number of case" cerebrospinal of observa. | specimen of | Result 
animal La acid fluid injected injection tion unfiltered 


eereroapinel | 


| 
—EEE——————E—E ss 


57 6 (l)in24hours! 2-0 c.c. | Peritoneum | 39 days | Yes Nil. 
55 6 (1), fresh 60 ,, ‘fs DF as: oi Death. 
53 5 (1), 45, ” 4, ts \ ” 
63 8 (2), 5 100 ,, a 430, No Fever and 
| | death. 
58 7Q), » 70: sx | ay Ae “aria; Yes ; Continued 
| | | _ fever. 
80 10 (2), 5 130 ,, 7 35, No Continued 
| | _ fever. 
82 11 (1), 4, | i Sane = 40 ,, Yes Continued 
| | fever. 
I 


Total number of avimals injected, 7. Fever-rate, 57-2 per cent ; death-rate, 72-9 per 
cent; total pathogenic rate, 85°8 per cent. Average volume of cerebrospinal fluid 
injected, 70 cubic centimetres. 


Note.—The unfiltered cerebrospinal fluid contained visible meningococci in the case 
of Animals 57, 55, 58, 82, but uot in the case of Animals 53, 63, 80. 


It therefore seems difficult to ascribe the high pathogenic rate 
produced in this group to the action of living meningococci as such. 
The post-mortem results obtained in the case of Monkey 43 show 
the presence of streptococci, but inasmuch as death was not pre- 
ceded by any fever it is possible that this was an added pre-agonal 
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infection. Unfortunately, in the post-mortem record of Monkey 44, 
no mention is made of bacteriological examinations. 

(2) That the continued fever occurring in Animal 79 cannot be 
explained by the primary action of meningococcal toxin present as 
such in the fluid injected, since there is no preformed bacterial 
toxin known to us a single injection of which is directly capable of 
producing continued fever lasting for weeks. The force of this 
argument regarding duration of fever is better illustrated in the 
ensuing groups (especially Group In) in which, as will be seen, 
fever followed injection for periods of several weeks. The negative 
post-mortem bacteriological results obtained in these cases of 
continued fever should exclude the possibility of the rise of 
temperature being due to a secondary infection, however brought 
about. 

The points to which it is desired to draw special notice in 
Group B are :— 

(1) A new Chamberland F bougie was employed in each case. 

(2) The inoculum was withdrawn from the filter flask before its 
enrichment with the volume of serum-broth necessary to ensure 
a suitable medium for growth of the meningococcus. By repeatedly 
proving the sterility of the filtrate as regards visible organisms, the 
possibility of contaminating organisms preventing the possible 
growth of the meningococcus in the filtrate was excluded. There 
is thus in these results no evidence that the pathogenic effect was 
caused by living meningococci. 

(3) The average amount of fluid injected in this group was 
approximately half that employed in Group Ia, which latter shows 
a slightly smaller pathogenic rate. 

(4) The long-continued fever obtained in the case of Animals 82 
and 80 supports the argument advanced in the case of Animal 79 
(Group Ia) that this fever was not due to the primary action 
of a preformed meningococcal toxin. 

The results obtained in Animals 80 and 63 (this group) when 
contrasted with those obtained in Animals 79 and 59 (Group Ia) 
are strongly suggestive. Thus Animals 80 and 79 were injected 
with the filtered and unfiltered fractions of the same meningococcus- 
free sample of cerebrospinal fluid which gave rise to pathogenic 
results tending to correspond fairly enough with the difference in 


the size of dose employed. But in the case of Animals 63 and 59,. 


where the difference in size of dose was the same as that of the 
former pair, the pathogenic results obtained were exactly the 
reverse, inasmuch as the larger dose of the unfiltered sample con- 
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taining meningococci caused less serious effects than did the 
meningococcus-free sample injected as filtrate in Animal 63. In 
order to appreciate this contrast the experimental headings given 
in each group must be carefully studied. 

(5) The true explanation of the great difference, already referred 
to above, in the results obtained in Animal 53 (of this group) and 
Animal 52 (Group IA), is difficult, putting ‘aside variations of indi- 
vidual susceptibility. But under any explanation the facts lend 
additional support to the view that living meningococci are not 
themselves responsible for the pathogenic results observed. More- 
over, as meningococci were not demonstrable in film. preparations 
of the fresh cerebrospinal fluid, although they were shown by 
suitable methods of cultivation to be present in scant numbers, 
the pathoyenic effect exerted by the filtrate would not appear to be 
due to the action of a preformed meningococcal toxin derived from 
the organisms present in such fluid, since filtration and injection 
were carried out prior to incubation and consequent cultivation 
of meningococci in the unfiltered fluid. Additional support is given 
to this hypothesis by the results obtained in Animals 68 and D in 
Group III, since the inoculum was derived from Case 5, from the 
cerebrospinal fluid of which, even under intensive cultivation, 
meningococci were only recovered with difliculty. 


GROUP Ic. 


IngecreED, AFTER TWENTY-FOUR To Forty-r1GHT Hovurs’ INcuBATION, WITH Un- 
DILUTED, UNFILTERED CERERROSPINAL FLUID IN WHICH VISIBLE MENINGOCOCCI 


WERE PRESENT IN LARGE NUMBERS, AND FROM WHICH MENINGOCOCCI] WERE 
CuLrivaTED. 
Numb Number of Volome oe 
Bor Lo caens aint) vat Sere brnpludl Route of peer ott Result 
animal | specimen tuid injected fujection SHEEN MUON) 
Hi L (1) 6-0 c.c. Peritoneum 63 days Nu, 
H8 B (2) 100 ,, 142 . 
5d 7 (2) 100 |. a a7} e 
61 | 9(1) a0 |, Skin 413) Continued fever. 


Total number of animals injected, 4. Fever-rate, 25 per cent; death-rate, nil; 
total pathogenic rate, 25 per cent. Average volume of cerebrospinal fluid injected, 
117 cubic centimetres. 


The points requiring notice in this group are :— 

(1) The low pathogenic rate obtained after injection of four 
animals with4arge numbers of living meningococci in four different 
samples of cerebrospinal fluid from four different acute cases. In 
the case of Animal 8 the inoculum contained 9,200,000,000 organisms. 


Fe Sree gece | a 


i 
i 
i 
i 
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(2) The average volume of unfiltered cerebrospinal fluid, in this 
group characterized by low pathogenic rate and by successful 
cultivation of meningococci, was nearly double the average volume 
of filtered cerebrospinal fluid injected in the case of the animals in 
Group In, no meningococci being cultivated from the filtrates. 
Nevertheless, the pathogenic rate in Group IB was 85°8 per cent. 

(3) In view of the possibility that the results of injection might 
depend upon the pathogenicity inherent in the particular strain 
of meningococci, it should be pointed out that under other con- 
ditions the same strain used in the case of Animal 54 produced both 
fever and death in Animal 67 (Group V). 

Further evidence against this possibility is given by contrasting 
the results obtained in Animal 52 and Animal 53 (Group Ia and B), 
and by a consideration of all those instances in which pathogenic 
effect was produced by the injection of meningococcus-free inocula. 


GROUP Ib. 


INJECTED WITH FILTERED CEREBROSPINAL FLUID, MENINGOCOCCI BEING 
SUBSEQUENTLY CULTIVATED FROM FILTRATE. 


SS 


Number | Number Volume, | Route of Period of 
asta | of cane | Of,cerebrospinal ibs Injection | observation Result 
fren 

H12 Nl 3:5 cc. | Peritoneum 28 days | Nil. 
H9: Ni 15 4, BS 23 Ct * 

Hill | B2 40 5, ue 39 | a 

H15 j; B2 35 4 is iW 

H10, Bl 35 4, a u9 4, | : 
Hi4 | Bl 10 ~,, as 56, | comma fever. 

l 


ee 


Total number of animals injected, 6. Fever-rate, 16:7 per cent: death-rate, nil; 
total pathogenic rate, 16-7 per cent. Average volume of cerebrospinal fluid injected, 
2°83 cubic contimetres. 


Note.—Animal 11 and Animal 14 were injected with unincubated filtrates from 
fresh cerebrospinal fluid, the remaining animals in this group being injected with 
incubated filtrates from incubated cerebrospinal fluid. 

In the case of Animals 11 and 15 Berkefeld filters were employed, Chamberland F 
filters being employed in the case of the remaining animals in this group. 


In this group the following points deserve notice :— 

(1) Successful cultivation of meningococci from filtrates of 
cerebrospinal fluid, the filters employed being Berkefelds and 
Chamberlands F. 

(2) The low pathogenic rate obtained after injection of living 
cultures of meningococci in these filtrates of cerebrospinal fluid 
recalls the absence of effect after injection of unfiltered cerebro- 
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spinal fluid from which meningococci were cultivated into Animals 
52, 1, 8 and 54 in Groups Ia and Ic, and contrasts strongly with 
the positive results obtained in Group I3, the filtrates in the latter 
group producing a high pathogenic rate, yet giving no cultures of 
meningococci.” 

(3) The only animal in which a demonstrable reaction occurred 
was that which received the smallest inoculum. 

(4) Animal 10, injected with a larger inoculum of the same 
filtrate, after incubation for twenty-four hours, showed no reaction. 

(5) The average volume of inoculum in this group—character- 
ized by cultivation of meningococci from the filtrates, and by the 
lowest pathogenic rate so far recorded—is little less than the 
average volume of the inoculum in Group Is, in which the opposite 
conditions obtain. 

(6) It is possible that the disparity between the results obtained 
inGroups 18 and Ip is due to the fact that in Group Ip the majority 
of the animals were injected with cerebrospinal fluid which had 
been incubated before and after filtration, whilst in Group Is the 
majority were injected with cerebrospinal fluid not submitted to 
incubation either before or after filtration. 

(7) This explanation is to some extent supported by the facts 
that—(a) In Group I, injection of Animal 55 with six cubic 
centimetres of filtered fluid, which was not submitted to incubation 
either before or after filtration, produced death in five days, whilst 
injection of Animal 57, although with a smaller volume of the same 
filtrate after incubation for twenty-four hours, produced no obvious 
effect during the period of observation of thirty-nine days. (b) In 
Group Ip, injection of Animal 14 with one cubic centimetre of 
filtered fluid, not incubated either before or after filtration, produced 
a continued fever lasting for sixty-five days, whilst injection of 
Animal 10 in the same group with 3°5 cubic centimetres of the 
same filtrate after incubation for twenty-four hours produced no 
obvious effect in a discontinuous period of observation of 149 days. 

“It is evident that this loss of pathogenicity effected by incuba- 
tion of an infected body fluid may be due to death of the pathogenic 
agent, to insusceptibility of the particular animal, or to loss of 
pathogenic activity not necessarily dependent on destruction. 

An apparent exception to the loss of pathogenicity effected by 
incubation is afforded by Animal 63, Group In, which was injected 
with filtered cerebrospinal fluid incubated for forty-eight hours 
after filtration. 

The conditions of the two experiments are not, however, strictly 
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parallel, since the cerebrospinal fluid injected into Animal 63 was 
not incubated before filtration. Moreover, the incubated filtrate 
was meningococcus-free. 

The following classification of the results obtained in these four 
groups of animals shows :— 

(1) That either continued fever or death, or both, followed in 
each case the injection of eight animals with specimens of fresh 
cerebrospinal fluid (including filtered and unfiltered) from which 
no meningococci could be cultivated, a total pathogenic rate of 
100 per cent (vide Animals 43, 79, 55, 53, 63, 58, 60 and 82). 

(2) That of thirteen animals injected with fresh or incubated 
cerebrospinal fluid (including filtered and unfiltered) from which 
meningococci were cultivated no reaction was observed in nine, 
a total pathogenic effect of 30°8 per cent. 

(3) The presence of a pathogenic filter-passing agent of 
unknown nature in the cerebrospinal fluid of acute cases of the 
disease. 

GROUP IIL. 


IssEcTED WITH HuMAN CEREBROSPINAL FLUID, INCUBATED FOR SEVERAL WEEKs, 
FROM WHICH NO MENINGOCOCCI COULD BE CULTIVATED AT THE TIME OF INJEC- 
TION, THOUGH THEY WERE CULTIVATED FROM THE FRESH FLvID. 


A. Untiltered, 


Number Number Volume 


r of case | of cerebro. Route of | Period ot | Pavied of he 
oO and | spinal tid njection incubation | observation eault 
animal | specimen | injected 
50 9(1) | 2°50 Peritoncum | 6 weeks Bel 4 days Death. 
47 8(1) | 250 ,, a Tess hig 2888 Sey Fever and death. 
46 8(1) | O75 ,, ” 1 Ton | 30. ,, : Nil. 


Total number of animals injected, 3. Fever-rate 33 per cent; death-rate, 66 per 
cent ;: total pathogenic rate, 66 per cent. Average volume of cerebrospinal fluid 
injected, 1-9 cubic centimetre, 


B, Filtered, 


Nninber Number | Volume 


ofcase | of cerebre. Route of Period of Period of Reaul 
nimat |. Rd | spinal uid injection incubation observation eal 
anit specimen | injected 
42 8(1) | 0 ce. Peritoncum| 7 weeks 7 days Death. 


x4) 7(1) | 10 ,, | ” Di 45 33 4, Continued fever. 


Fever-rate, 50 per cent; death-rate, 50 per cent; total pathogenic rate, 100 per 
cent, Average volume of cerebrospinal fluid injected, 0°75 cubic centimetre. 
The filters employed were new Chamberland F bougies. 
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The experiments next to be described were undertaken in order 
to determine if this filter-passing agent of unknown nature can 
survive in the laboratory, and if it is capable of cultivation. 


For the sake of brevity it will now be convenient to refer to ' 


this filter-passing agent as X. 

In this group the two chief points to which attention is directed 
are :— 

(1) The survival of the pathogenicity of X after several weeks, 
as shown both in the filtered and in the unfiltered fluids. 

(2) In the case of Animal 42, in which a fatal result followed 
injection, in the case of Animal 47, in which fever and death 
followed injection, and in the case of Animal 46, in which injec- 
tion produced no apparent effect, the inocula were all derived 
from the same patient. 


GROUP III. 


InsECTED WITH CULTURES OF X, IN SERUM-BROTH, FROM HUMAN CEREBROSPINAL. 
FLUID, FROM THE CEREBROSPINAL FLUID OF MONKEYS INJECTED INTRAPERI- 
TONEALLY WITH HuMAN CEREBROSPINAL FLUID AND FROM THE CEREBROSPINAL 
FLurp oF A THIRD-PASSAGE MONKEY, NO VISIBLE ORGANISMS HAVING BEEN. 
CULTIVATED FROM THE CULTURES OF X INJECTED. 


Ss 
| 
x, | Number | 
Naomber | Souree Size of Period 
' Re f A if 
cath ! “ant | sah inne injretion cuties Nabecevation Beanlt 
jremeimen | 
75 8(2) | Human | 10 c.c.| Peritoneum) 17 days —44 days Contant 
lever. 
68 5 Monkeys | 85,, 7 a 16: «3s Fever and 
(1)and(2)’ 53 and 60 | death. 
D 5 Monkey | 5 ,, - 18 hours 68 ,, Fever and 
(ljand(2) 68 death, 
3 10 (2) | Monkey |26 ,, re 7 days 3 oy Nil. 
79 | 
4 8(2) Monkey /21 ,, rH 1 yy 34, ” 
75 H 
1 10 (2) | Human | 18 ,, a Q9days’cul- 14 ,, Death. 
} ture from 15_ 
E days’ filtrate 
2 7 (2) 35) 18) 5, re 5Sdays’cul-| 34 ,, Continued 
ture from 42 fever. 
| days’ filtrate 
\ 


Total number of animals injected, 7. Fever-rate, 57°2 per cent; death-rate, 
42-8 per cent ; total pathogenic rate, 71-6 per cent. 


Before presenting the conclusions to be drawn from the results 
recorded in this group it may be well briefly to refer to certain 
cultural phenomena which indirectly led to the attempt to obtain 
X in pure culture and subculture. 


22 


ea ye pet eter 


<aemter 
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It had previously been noted by Hort that inoculation of ascitic 
fluid or of serum-broth with cerebrospinal fluid or with saline 
emulsions of the lysed deposit of the blood from acute cases 
of cerebrospinal fever sometimes produced after incubation a diffuse 
turbidity which could not be entirely cleared by prolonged centri- 
fuging. And the same phenomenon was also noted by him in the 
case of ascitic fluid or serum-broth inoculated with typhus blood, 
scarlet fever blood, or with saline emulsions from throat swabs in 
the early stages of scarlet fever and cerebrospinal fever, as well as in 
filtrates from all these sources after enrichment with ascitic fluid 
or serum-broth. In some of these filtrates the presence of visible 
organisms could not be demonstrated by cultural methods, nor 
in some of the unfiltered fluids after prolonged centrifuging. The 
infectivity of the latter fluids in the case of scarlet fever was, 
however, demonstrated by subcutaneous injection of monkeys. 

During the course of the present work an endeavour was made 
to make a closer study of these cultural phenomena. It was 
noticed, for example, by Caulfeild that in many instances growth 
of the meningococcus in serum-broth was accompanied by the 
production of a dry, floating pellicle, from which meningococci could 
be subcultured even though controls made from other parts of the 
culture (or from control solid media) had failed to show growth. 
General turbidity was also obtained on many occasions by 
subculture from solid media of meningococcal colonies, isolated 
from cerebrospinal fluid and from colonies of organisms other than 
the meningococcus obtained from the same source. In some cases 
the turbidity produced in the fluid cultures of visible organisms 
was found by Caulfeild to present not a diffuse but a superficial 
turbidity, confined to the upper layers as a suspended haze, this 
clouding (dense or faint) of the upper layers being clearly cut off 
from the lower unclouded layers. 

Shortly after these cultural characteristics had been observed 
and appreciated, a turbidity very similar to that described in 
connexion with active growth of the meningococcus was noticed 
in certain of the serum-broth cultures of the cerebrospinal fluid 
from Case 8 (2), with the important difference, however, that no 
growth of visible organisms could be obtained on the solid media 
inoculated at the same time, as well as subsequently, from the 
turbid serum-broth culture itself. This particular parent serum- 
broth culture had received about 0°25 cubic centimetre of cerebro- 
spinal fluid. Three days later about 0°25 cubic centimetre of this 
culture was used for the daughter serum-broth culture, which after 
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about ten days showed a distinct suspended haze and from which 
again no growth or visible organisms could be cultivated. Both 
cultures were inoculated into Monkey 75, and were followed by 
continued fever. 

These three animals (75, 1 and 2) injected with cultures and 
subcultures (free from visible organisms) from human cerebrospinal 
fluid (filtered and unfiltered) show nevertheless a pathogenic rate 
of 100 per cent and a death-rate of 33°3 per cent. 

In this group four animals were injected with cultures of X 
from the cerebrospinal fluid of monkeys, in contrast to the human 
source of the inocula given in the preceding three animals. The 
theoretical objection might be raised that the continued fever 
exhibited by Animal 75 was due to the action of a pyrogenetic 
toxin contained in the small quantity (0°25 cubic centimetre) of 
cerebrospinal fluid present in the cultures injected rather than to 
the action of an invisible virus, the amount of which had been 
increased by cultivation. This latter explanation is, however, 
strongly supported by the results obtained in the case of Animals 
1 and 2, the inocula for these animals being serum-broth 
cultures from filtered human cerebrospinal fluid which, after 
filtration, had been standing for a considerable time at 37° C. 
Moreover, the volume of cerebrospinal fluid carried over in all 
the subcultures injected cannot have exceeded 0:01 cubic centi- 
metre in the case of Animal 2, and little more than this in the 
case of Animal 1. ‘ 

Monkey 68 died with fever after inoculation with 85 cubic 
centimetres serum-broth parent cultures of the cerebrospinal fluid 
of Monkeys 53 and 60, the former of which died following injection 
of filtered human cerebrospinal fluid filtrate from Case 5 (1), the 
latter dying after injection of cultures from both samples of 
Case 5, the amount of cerebrospinal fluid from the two monkeys 
implanted in the serum-broth injected being under 0°5 cubic 
centimetre. 

Injection of Monkey D with five cubic centimetres serum-broth 
parent culture of the cerebrospinal fluid of the preceding animal (68) 
was followed by continued fever and death, a successful third- 
passage result (or a second passage of X in pure culture) being 
thus afforded. The amount of cerebrospinal fluid contained in the 
serum-broth was less than 0°35 cubic centimetre. 

The only two monkeys (3 and 4) in the group failing to show 
pathogenic results in terms of fever or death received respectively 
cultures made from the cerebrospinal fluid of an unfiltered human 
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cerebrospinal fluid, Monkey 75 showing fever only after the 
injection of a single culture of X, obtained, from unfiltered human 
cerebrospinal fluid. It is worth note that the source of the 
inoculum in both these negative cases was from unfiltered cerebro- 
spinal fluid. 

That the fever and death occurring in the case of the second- 
and third-passage monkeys (68 and D) was the result of the 
tuberculous disease found after death in Monkey 60, supplying 
the cerebrospinal fluid injected, is ruled out by the absence of 
any post-mortem evidence of tuberculosis in these two animals. 

In all the cultures used for inoculation in this group, the culture 
controls showed no growth of visible organisms. Moreover, all the 
cultures showed a turbidity, superficial or diffuse. In the latter 
case it is possible that the superficial turbidity seen in the early 
stages of cultivation had been overlooked. 

As already stated, we do not at present know if this turbidity is 
directly caused by aggregations of the invisible virus X or if the 
degree of turbidity only indirectly corresponds with the concentra- 
tion of X; but it was this gross evidence which led to the choice 
of cultures of X for injection. Relying upon this evidence, sub- 
cultures have been carried to the fifth and sixth: generation from 
unfiltered and from filtered human cerebrospinal fluid, from the 
cerebrospinal fluid of monkeys successfully inoculated with human 
cerebrospinal fluid, and from the cerebrospinal fluid of passage 
monkeys. The pathogenicity of late cultures was not tested 
because of the shortage of animals, and further cultivation was 
not attempted. 

Control tubes of serum-broth and of serum-agar were incubated 
on each occasion of cultivation and of subcultivation of the 
cultures of X. 

Out of seven, or more, batches of horse serum used during the 
work, five proved to be sterile both as regards the development of 
visible and invisible organisms. In the two defaulting sera a 
clearly defined surface turbidity, indistinguishable from that already 
described, developed after incubation. This result shows that in 
using serum for cultural purposes it is essential to be certain that 
filtrable viruses are not present by the application of inoculation, as 
well as of cultural tests. 

This elaboration of the data recorded in this group justifies, in 
our view, the following conclusions :— 

(1) The filter-passing agent X is apparently capable of cultiva- 
tion and of subcultivation in serum-broth. 
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(2) X can be obtained from the cerebrospinal fluid of monkeys 
injected with human cerebrospinal fluid containing X. 

(3) X obtained from the cerebrospinal fluid of monkeys is capable 
of passage through further monkeys, and of recovery therefrom. 

(4) These observations, when taken in conjunction with the fact 
that no visible organisms could be cultivated from the cultures of 
X injected, strongly suggest that X is a living virus capable of self- 
propagation. 

GROUP Iv. 


CurruraL Resutts Or BacTERIOLOGICAL EXAMINATION OF THE BLOOD AND 
CeREBRosPINAL FLUID or InJEcTED Monkeys. 


7 » VISIBLE ORGANISMS CULTIVATED 
umber of | Nomen ot FRoM— Gross 
animal supplying ing material) ~-——————________ Fate of animal post- 
ranterition | fF Infection + Cerseoxpinal | mee pilteey 
oc : of animal turd. | Blood bs 
53 (giving X) 5(1) | Nil Nil Death Nil. 
43° .. aie 6 (2) Streptococci | Streptococci a é 
73 (giving X) 8(2) | Nil | Not examined | Fever Still 
' living. 
68 (giving X) 5 (1jand 3 ' Nil Fever and death | v. below: 
passage (2) | : 
55. AO 6(1) | Visible Not examined oy + Nil. 
organisms | H 
60 .. ito 5 (2) Nil Nil ws 1 |v. below. 
79 (giving X) 10 (2) ” ” ” » Nil. 
66 .. ae 5 (2) Notexamined _,, a v. below. 
s.. ..| 82 ” Ve om | ” ” i 
62... ite 6(1 ia Ni rf . Nil. 
76 .. ia 8(l) | sf |Notexamined ,, en Slight 
| { | } general 
\ cedema, 
J(givingX) 10(1) % Nil | Death vil. 
63 3¥ 8 (2) ” | Not examined | Fever and death “e 
.) ree i Tend ” | an ” ” a . 
D passage . 5 aaa Not done | v. below | $s i Sy 
2) 


Note.—Animals 60, 66 and 88 were found after death to be infected with tuber- 
culosis, 60 suffering from generalized disease, 66 and 88 showing tuberculous nodules 
in the spleen. 

Further details regarding this group are :— 

(1) Puncture of the spinal canal was performed at the post- 
mortem examination as well as during life, when it was in no 
instance followed by any ill-effects. 

(2) Investigation of the cerebrospinal fluid of Monkey 60 
revealed, fourteen days after inoculation, a turbidity without growth 
of visible organisms. * Thirty-four days after inoculation both 
streptococci and staphylococci were demonstrated to be present, 
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while at the post-mortem puncture no growth of visible organisms 
was obtained. 

(3) The notes in the table (Group IV) regarding the recovery 
of X indicate that the serum-broth tubes showed turbidity, either 
general or localized, as a suspended haze, as well as the absence of 
growth of visible organisms. In certain instances it was difficult 
to be certain whether turbidity was or was not present. 

(4) In the eight bacteriological investigations of the heart’s 
blood which were made, growth of visible organisms could only be 
obtained in two cases. In Monkey 43 the same organism was found 
to be present in the blood and in the cerebrospinal fluid. In the 
case of Monkey D, found dead at 7 a.m., the cultures made at 
5 p.m. on the same day gave results suggesting intestinal infection 
occurring after death. As culture media, both serum-broth and 
serum-agar were used, and in a number of the investigations the 
blood was citrated, centrifuged, and the corpuscles lysed before 
inoculation of these media. 

(5) The post-mortem examination included an inspection of the 
meninges, which in no instance showed gross pathological changes, 
even in the case of animals injected with living meningococci. 


Nature oF MateriaL INJECTED InTO ANIMALS (GRovuP IV) 
SUPPLYING CEREBROSPINAL FLUID AND BLooD FOR BacTERIO- 
LOGICAL EXAMINATION. 


Animal 53: 4°5 cubic centimetres filtered human cerebrospinal 
fluid from which no meningococci could be cultivated. 

Animal 43: twelve cubic centimetres unfiltered human cerebro- 
spinal fluid from which no meningococci could be cultivated. 

Animal 73: culture of X from unfiltered human cerebrospinal 
fluid in serum-broth in which no meningococci could be cultivated. 

Animal 68: 8°5 cubic centimetres serum-broth cultures of X 
from the cerebrospinal fluid of Monkeys 53 and 60, injected 
respectively with filtrate of human cerebrospinal fluid from Case 5 
(1), and with meningococcal culture of Case 5 (2). 

Animal 60: ten cubic centimetres serum-broth culture of men- 
ingococci from human cerebrospinal fluid of Case 5 (2). 

Animal 79: fifteen cubic centimetres unfiltered human cerebro- 
spinal fluid Case 10 (2), consisting of the supernatant fluid and the 
lysed (with distilled water) deposit. No meningococci were culti- 
vated from the cerebrospinal fluid, although gross evidence of X 
was suggested by the presence of superficial turbidity. 
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Animal 66: fifteen cubic centimetres of a fifty per cent sus- 
pension in solution of 1:2 per cent sodium citrate of heart blood 
obtained from Monkey 60 by cardio-puncture. 

Animal 88: pure culture of diphtheroid bacillus obtained in 
a late serum-broth culture from Case 8 (2), which showed the 
suspended haze condition. 

Animal 62: 5°5 cubic centimetres serum-broth culture of 
meningobacillus from cerebrospinal fluid of Monkey 55, injected 
with filtered human cerebrospinal fluid from Case 6 (1), no menin- 
gococci being cultivated from filtrate. 

Animal 76: six cubic centimetres serum-broth culture of 
meningococci isolated from human cerebrospinal fluid of Case 8 (1). 

Animal 1: subculture in serum-broth of X from human filtered 
cerebrospinal fluid of Case 10 (2). No meningococci could be culti- 
vated from culture of X, or from the unfiltered human cerebrospinal 
fluid, or from the filtered cerebrospinal fluid supplying culture of X. 

Animal 63: ten cubic centimetres filtered human cerebrospinal 
fluid from Case 8 (2). No meningococci could be cultivated from 
the filtered or unfiltered cerebrospinal fluid (human). 

Animal 67: four serum-agar cultures of meningococci from 
human cerebrospinal fluid of Case 7 (1) and (2). 

Animal D: five cubic centimetres pure culture in serum-broth 
of X, from cerebrospinal fluid of Monkey 68, inoculated with serum- 
broth culture of X from cerebrospinal fluid of Monkeys 53 and 60. 
No visible organisms could be cultivated from any of the cultures 
of X involved in passage. 

The points requiring note in Group V are :— 

(1) Post-mortem examination of Animals 57, 76, 67, and 60 
injected with cultures of meningococci in serum-broth or on serum- 
agar revealed no involvement of meninges apparent to the naked 
eye. No visible organisms could be cultivated from the cerebro- 
spinal fluid of these animals during or after life, and no cultivation 
of X was made in any of these cases. The blood of Animals 57, 
76, and 67 was not examined. Animals 57 and 60 showed extensive 
tuberculous disease when examined after death. 

(2) The pathogenicity of cultures of meningococci in the case 
of Animals 92 and 80 appears to have been unimpaired by growth 
on ordinary peptone-agar containing no serum. 

(3) Injection into Animal 91 of the filtrate (Chamberland F) of 
the same culture on peptone-agar which produced continued fever 
when injected unfiltered into Animal 92, was followed in nineteen 
days by death of the former animal. 
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(4) Injection into Animal 93 of the filtrate (white Doulton 
bougie) of the same culture on peptone-agar which produced fever 
when injected unfiltered into Animals 94 and 80 was followed by 
continued fever in the animal receiving the filtrate. 


GROUP V. 


INJECTED WITH SUBCULTURES ON AGAR, OR ON SERUM-AGAR OR IN SERUM-BROTH, 
OP MENINGOCOCCI ISOLATED FROM THE CEREBROSPINAL FLUID OF ACUTE 


Human Caszs. 
A. Unfiltered. 


_—_ ON _  — — OOo 
Number | Number of | Nature Route of Period of 
sina N i ceare seal 1 ot of Dose | injection | observation | Hesult 
' | 
4 a 1 
76 8 (1) Seruin- 6:0 c.c. Peritoneum | 36 days | Continued fever 
broth | and death. 
67 = |7(1)and(2)' Serum. ! Four slopes sf 2 ,, , Continued fever 
agar and death. 
92 15 (1) Agar Half slope " 21 ,, + Continued fever. 
94 14 (1) ” ” ” 20 ,, {Fever and col- 
Hl lapse. 
80 14 (1) ” ” +, 21-35 Continued fever. 
60 5 (2) Serum. 10-0 c.c. Skin = Continued fever 
broth | and death. 
57 10 (1) Serum- | Two slopes | Peritontum| 48 ,, | Continued fever 
broth and death. 
| 


Total number of animals injected, 7. Fever-rate, 100 per cent: death-rate, 
57-2 per cent ; total pathogenic rate, 100 per cent. 


Note.—Animals 92, 94, and 80 exhibited when killed extensive tuberculosis. 


B. Filtered. 
Number | Number of Nature om Organisms. ‘ 
Filter Route of. Period of 
of case and of Tg | cuitivated Bete bike Result 
animal | specimen | medium} ©" Pleyed | from titer injections,” reberrvation 
\91 15 (1) | Agar | Chamber. Nil | Peritoneum} 19 days Death. 
land F 
93 w4(l) |, Doulton ” ” 21 ,, | Continued 
fever. 


Note.—Animals 91 and 93 exhibited no tuberculous lesions post mortem. 


In view of these results it appears that X is capable of cultiva- 
tion on solid media for a time, or at least of survival thereon, and 
that it is capable of passage through a white Doulton filter as well 
as through the coarser Chamberland F filters. Hence X may be 
partly or wholly responsible for the pathogenic effects obtained in 
the case of Animals 76, 67, 92, 94, 80 and 60 injected with cultures 
of meningococci, injection of the filtered emulsions in the only two 
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cases tested being followed by the same pathogenic effects as the 
unfiltered emulsions in both. Further experiments dealing with 
filtered cultures are now being carried on. 


Discussion. 


In discussing the issues raised by the experimental results here 
recorded it is necessary to keep in mind the following facts which 
the experiments appear to have established :— 

(1) The cerebrospinal fluid of acute human cases of the disease 
often contains a filter-passing virus which, whatever its nature, 
is not the meningococcus as such. 

(2) When injected into monkeys by the peritoneal or sub- 
cutaneous route the demonstrable pathogenic effects following 
injection of filtered or unfiltered cerebrospinal fluid, of X in pure 
culture, and of cultures of the meningococcus always included 
continued fever or death. 

(3) In no case did injection of any of the inocula mentioned 
produce the cardinal feature of the disease as it occurs in man— 
viz., demonstrable involvement of the cerebrospinal system. 

With these facts in view it is difficult to resist the conclusion 
that the apparent pathogenicity of the meningococcus when 
injected vid the skin or peritoneum is due to the hitherto unsus- 
pected presence of X, which must therefore be taken into account, 
as we shall now show, when the results obtained by Flexner after 
intraspinal injection are considered. 

The various meningococcal emulsions used by Flexner were, 
as already stated, introduced into the spinal canal of monkeys, 
injection being frequently followed by collapse and death within 
a very few hours (twelve to twenty). In addition to the local 
pathological tissue changes found after death it is to be noted that 
recovery of the meningococcus even so short a time after inoculation 
was by no means invariable. In those cases in which death took 
place later than twenty hours the meningococcus was only 
isolated in one instance. In this animal (Monkey 18) positive 
growths were obtained in some of the cultures sixty hours after the 
inoculation, although a sample of cerebrospinal fluid obtained 
during the first twenty-four hours did not yield the meningococcus. 
In this connexion Flexner admits that the ‘‘amount of multiplica- 
tion of the diplococcus in monkeys, excepting possibly in the focal 
abscesses, is, under the most favourable circumstances, small.” He 
expresses himself, in fact, as ‘disinclined to believe that in many 
of the experiments any multiplication whatever took place.” He 
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also says: ‘‘ As compared with the doses which probably determine 
infection in man, those used to produce the experimental disease 
in monkeys are colossal.” ‘The mere fact of the injections being 
given by the meningeal route excludes his results as proof of direct 
etiological relationship of the meningococcus to the disease on 
account of the readiness with which meningitis can be produced 
in monkeys by intraspinal injection of other organisms. Another 
point brought out by Flexner which is highly significant in the 
light of our results was that after apparent recovery some of his 
animals died suddenly from causes unexplained by post-mortem 
examination. Moreover, as our experiments rhow, there is not 
sufficient evidence that the pathogenicity of Flexner’s inocula was 
due to the action of the meningococcus as such, because this 
organism was the only pathogenic agent he recognized in, or 
attempted to isolate from, the emulsions injected, and, as already 
noted, recovery of the meningococcus was inconstant, even when 
death occurred a few hours after injection. To sum up, therefore, 
in the absence of better evidence than that adduced by Flexner 
in favour of the meningococcus as the direct cause of the disease, * 
his results strongly suggest either that death was due to the action 
of meningococcal toxin present in the colossal doses of culture 
he employed or to the unsuspected presence of the agent we have 
referred to as X. 

It is now necessary briefly to discuss the probable nature of X 
as shown by our own experiments. * 

At first sight it would appear that X acts as a preformed toxin, 
and is itself, in fact, a toxin. In so far as the production of con- 
tinued fever is concerned, this explanation cannot be accepted, 
because, as we have already pointed out, there is no known toxin a 
single injection of which is directly capable of producing continued 
fever in healthy man or in healthy animals. The fever produced in 
healthy subjects by single injections of a preformed toxin is 
practically immediate and is always fugitive, as was shown by 
Hort and Penfold [8] in the case of the commoner Gram-negative 
organisms. In no case were these observers able to produce con- 
tinued fever in healthy animals by a single injection of preformed 
toxin, and they also showed that injection of albumoses, or 
other degradation products, does not produce fever, and that 
disturbances of colloidal equilibrium giving rise to continued fever 
is a theory which can only be invoked in the case of living protista. 
On the other hand, they also found that they were unable to 
produce continued fever in animals, comparable with that which 
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occurs in disease, unless the organismsinjected produced demonstrable 
disease, and in all cases there was an appreciable latent period, 
strongly contrasting with the absence of the latent period after 
injection of preformed pyrogen. The continued fever noted, 
therefore, in the animals injected, in which a definite latent period 
of twenty-four to forty-eight hours was the rule, cannot reasonably 
be explained by the assumption that X is a preformed toxin. 

It is, however, theoretically possible to produce continued fever 
in animals affected, for example, by latent tuberculosis by the 
injection of a toxin itself unable directly to produce continued 
fever. In such case there is, perhaps, a mobilization of fever- 
producing organisms induced by the action of a resistance-depressing 
toxin, such action being only secondary in nature. The continued 
fever thus produced must be sharply distinguished from the immedi- 
ate fugitive fever induced in healthy subjects by the injection of 
a preformed pyrogen, the resultant fever being a purely primary 
effect. A good example of the secondary effect of a toxic substance, 
itself.incapable of directly producing continued fever, is the follow- 
ing: A monkey which appeared to be healthy, observation for 
several weeks revealing no rise of temperature above the normal 
range, was injected intraperitoneally with two slopes of a serum- 
agar living culture of meningococcus from an acute human case of 
cerebrospinal fever. For eighteen days after injection no disturbance 
of the internal body temperature showed itself, observations being 
taken twice daily. On the nineteenth day an acute fever set in 
which lasted till the animal’s death a few weeks later. Post-mortem 
examination revealed very extensive acute tuberculosis of the lungs 
and pleura, with deposits in the spleen and liver. Control injections 
of non-tuberculous monkeys with serum-agar cultures of meningo- 
cocci from acute human cases of cerebrospinal fever showed that 
the continued fever which may follow injection begins within a day 
or two of injection, provided that the reaction is not masked by too 
massive a dose. Hence it is clearly a matter of importance in 
attempting to determine the nature of X to be certain that only 
healthy animals are injected therewith. Suspicion, however, would 
be raised that unsuspected disease existed in the animal under 
observation if continued fever, as in the case noted, only made 
its appearance after an unusually long latent period. 

In the cases in which death occurred not preceded by con- 
tinued fever it is theoretically possible that the action of a preformed 
toxin was responsible. But as these results were obtained by the 
same type of inoculum causing continued fever, not directly due to 
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the action of preformed toxin, it does not seem illogical to conclude 
that death without fever may also not have been due to preformed 
toxin. This argument applies more particularly to those cases in 
which a fall of temperature followed injection with recovery to the 
normal before death, such fall being as significant of the action of 
a toxin as a rise, whether the toxin be preformed or the result of a 
genuine infection in the host. 

The primary action, therefore, of a preformed toxin in the pro- 
duction of death or of continued fever appears to be discounted, if 
not entirely excluded. 

It is, however, conceivable that the injection of an inanimate 
toxin might secondarily give rise to continued fever by so depress- 
ing the resistance of an animal to infection that parasitic 
organisms might invade it, or that, quite apart from pre-existing 
disease, saprophytic organisms already present might take on a 
parasitic phase, and thus produce a systemic infection. To avoid 
such source of fallacy, in attempting to interpret the sequence of 
events after injection of a filtrate, or of cultures therefrom, even 
when containing no visible organisms capable of cultivation in the 
laboratory, it is, of course, necessary to submit to searching cultural 
observations the body fluids of the animal receiving the injection 
in the event of continued fever or death resulting. If in such case 
no visible organisms can be cultivated from the body fluids it can 
reasonably be assumed, provided that reliance is not exclusively 
placed on the results following inoculation of solid media with the 
unincubated body fluids, that the continued fever at least is the 
result of the pathogenic action of a living virus, introduced from 
without, and is not the result, direct or indirect, of the action of a 
preformed toxin. 

As will be seen by reference to the bacteriological data given 
in Group IV of this communication this test was successfully 
passed in the case of several animals injected with X, animals 
in which pronounced pathogenic effects were observed. We feel 
justified, therefore, in concluding that the filter-passing agent 
under discussion is a living virus, and that it was directly respon- 
sible for the pathogenic results obtained irrespective of the type of 
inoculum. Heat tests in this connexion are, of course, practically 
worthless. 

Additional evidence that X is a living virus capable of pro- 
pagation is afforded by the successful passage experiments cited. 

This deduction is, of course, based’ on the assumption that the 
conventional criterion of the presence of an invisible living virus 
is soundly based. 
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CEREBROSPINAL SERIES. MONKEY 68. INTRAPERITONEAL. 
Serum-broth culture of X from monkey cerebrospinal fluid. 


: ‘LE pl I re 
a +i K May 


MONKEY 79 (CASE 102). 
Unfiltered cerebrospinal fluid. 


Ae 


No meningococci could be grown from fluid, 


CHARTS. 


It is not possible to reproduce all the temperature charts of the large number of 
animals injected. 
The foregoing are therefore selected in order to illustrate the points referred to in 
¢ the text as regards the injection of— 
} (1) Cultures of meningococci (76, 67). 
(2) Cultures of the filter-passing virus X (68, 75, 2). 
(3) Filtered cerebrospinal fluid (80, 63). 
(4) Unfiltered cerebrospinal fluid containing no meningococci (79). 
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CoNCLUSIONS 
(Based on Intraperitoneal and Subcutaneous Injection). 


(1) The pathogenicity to monkeys of cerebrospinal fluid from 
acute cases of cerebrospinal fever appears to tend to vary inversely 
as its meningococcal content. 

(2) The cerebrospinal fluid in this disease sometimes contains 
a filter-passing agent which is not the meningococcus, bud which is 
nevertheless capable of producing in monkeys continued fever 
or death. ; 

(3) This filter-passing agent appears to be a living virus capable 
of cultivation in the laboratory and of passage through monkeys. 

(4) None of the pathogenic results here recorded can be reason- 
ably attributed to the action of living meningococci as such, or to 
the direct or indirect action of a meningococcal toxin. 

(5) The pathogenicity of cultures of the meningococcus appears 
to be due to the concomitant presence of the filter-passing virus 
described. 

(6) The pathogenic effects observed in the monkeys injected, 
whether with cultures of meningococci, with filtered or unfiltered 
cerebrospinal fluid, or with cultures of X, did not include gross 
pathological changes in the cerebrospinal system. 
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THE EXTENT AND NATURE OF THE SENSORY LOSS 
IN MUSCULOSPIRAL PARESIS. 


By Lieutenant J. RENFREW WHITE. 
Royal Army Medical Corps. 


THE musculospiral nerve is one of the peripheral nerve-trunks 
of the body most commonly affected by injury. Especially often 
have lesions of it occurred during the present War—lesions either 
primary, due to actual contact with or proximity to the nerve of 
the foreign body in its passage into or through the tissues of 
the arm, or secondary, division anatomic or physiologic, complete 
or incomplete, due to such results of the entrance of the bullet 
or piece of shell as fractured bone, abscess development or forma- 
tion and contraction of fibrous tissue. In a series of twenty cases 
of injury to nerve-trunks of the upper limb, collected by the writer 
during the earlier months of the War, the musculospiral was 
involved in six cases; in half of these it was the only nerve to 
suffer, in the other three there was a concomitant injury to at 


least one other trunk. 


The musculospiral is the nerve-trunk of the upper limb, in 
which the area of sensory loss resulting from its complete division 
has given rise to most misunderstanding and discussion. Since 
the epoch-making discoveries associated with the names of Head 
and Sherren, and even before this, a more or less definite area, 
variable within certain small limits it is true with the position of 
the nerve lesion and with other different physical and anatomical 
conditions—but still a more or less definite area of sensory loss has 
come to be associated with and recognized and expected as the 
result of complete division of the various nerve-trunks of the 
body. The musculospiral nerve, however, is somewhat different ; 
the area of its sensory loss is still a matter of controversy in many 
cases, and, as regards certain points, is far more variable—a vari- 
ability depending apparently on more complicated anatomic and 
physiological arrangements, affecting not only the whole area of 
sensory loss in degree and extent, but also the relationship to each 
other of the areas of loss of epicritic and protopathic sensibilities. 
Indeed, one case of the present series seems to prove that to the 
general law of Head and Sherren that ‘in all peripheral nerves 
the fibres subserving protopathic sensibility have a much wider 
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overlap than those subserving epicritic sensibility,” the musculospiral 
must be considered a possible, or at least an apparent, exception. 
The writer using his six cases as illustrations proposes to study 
these variations in the sensory loss of the musculospiral nerve, and 
to see how far known anatomic connexions and _ hypothetical 
physiologic arrangement can be made to explain: them. 


The sensory loss when the nerve-trunk is divided in the lower 
third of its course in the arm below the point of origin of its 
erternal cutaneous branches :— 

Many cases have been recorded of this lesion by various writers 
without the occurrence of sensory loss at all—notably Sherren’s 
cases and one’ by Parry, where two inches of the nerve was 
destroyed in this position without loss of sensibility on the dorsum 
of the hand; indeed, Sherren writes “that complete division of 
the musculospiral nerve in its lower third produces no alteration 
in the sensibility of the dorsum of the hand.” 

The following case, although in it there is an accompanying 
ulnar paresis, fortunately not seriously affecting the points at 
issue, shows that it is possible that this may not be an absolute: 
rule without exception. This point will be discussed after giving 
the case. J 

Case 1.—Division of ulnar and musculospiral nerves in the 
lower third of the arm, with an area of sensory loss in the hand. 
Private E. F., aged 24, was wounded by a piece of shrapnel casing 
in the lower third of the left arm on April 26, 1915. Septic 
wounds of entrance and exit resulted without the occurrence of 
any bony lesion. . 

On examination, May 16, 1915, the following was found to be 
the condition :— . 

Position of Limb.—A combination of drop wrist and main-en- 
griffe. 

Motor Loss and Powers.—Can flex all fingers at the proximal 
interphalangeal joints, can flex the three outer fingers, index, 
middle and ring fingers, at the distal interphalangeal joints; cannot 
flex the distal interphalangeal joint of the little finger; can adduct 
and abduct all the fingers, the interossei and hypothenar abductor 
of the little finger being felt to contract ; can adduct the thumb ; 
can extend the interphalangeal joints of the fingers, but cannot 
extend the interphalangeal joint of thumb; cannot extend the 
metacarpophalangeal joints; cannot extend the wrist, but can 
contract the biceps, triceps, and extensor carpi radialis longior. 
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Electrical Reactions of the extensors of the posterior interos- 
seous group except the extensor carpi radialis longior ; no reaction 
to faradism ; with galvanism A.C.C. > K.C.C. 

Sensory Loss.—As in Diagram I. From these data the diagnosis 
can readily be deduced ; both from the position of the wounds- and 
from the fact that the extensor carpi radialis longior contracts 
whilst the rest of the extensors give the reaction of degeneration, 
one diagnoses a complete division, anatomic or physiologic, of the 
lower third of the musculospiral nerve after it has given off its 
external cutaneous branches and the motor branch to the extensor 
carpi radialis longior. Of course in addition there is an incomplete 
ulnar paresis. 


Case 1.—Diagram I: Area to ulnar side of line A B = area of epicritic loss; area 
to ulnar side of line A’ B’ = area of protopathic loss; area to ulnar side of line 
a b = area of deep loss. 


When we come to study the sensory loss in this case (Diagram I) 
it will be seen that the area of loss of deep sensibility is merely that 
which occurs in pure ulnar paresis, but that the area of epicritic 
loss on the dorsum of the hand is considerably larger and extends 
further towards the radial border of the band than if the ulnar 
nerve alone had been affected. Hence we have here a lesion of 
the lower third of the musculospiral producing an area of at least 
epicritic loss on the back of the hand; such however will occur, 
according to Sherren if the external cutaneous branches of the 
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nerve are cut as well as the nerve trunk below their point of origin. 
That this may have happened in this case is certainly a possi- 
bility; unfortunately because of the septic nature of the wounds 
and for ‘other reasons operative investigation of this point was 
impossible. If these external cutaneous branches had also been 
cut, however, Cases 2, 3, 4, and 5, as will be seen—would 
certainly lead one to expect that in this case (1) there would have 
been an area of sensory loss along the back of the forearm, but 
this again, we shall see, need not necessarily follow the division 
of the nerve and its external cutaneous branches. Hence we 
must conclude that the evidence in this case, although suggestive 
of the possibility of a lesion of the lower third of the nerve alone 
producing an area of sensory loss, is indecisive. : 

It should be noticed in passing that in this case the area of 
sensory loss involves the ulnar rather than the radial half of the 
area on the dorsum of the hand supplied anatomically by the radial 
nerve. 


The sensory loss where the nerve trunk is injured above the 
lower third of the arm—above the point of origin of its external 
cutaneous branches :— 

In these cases all authorities are agreed that there occurs some 
sensory loss, although many hold this area of loss is limited to 
the dorsum of the hand and does not occur on the back of the 
forearm unless the posterior division of the musculocutaneous 
nerve is injured in addition to the whole musculospiral. The 
following cases however prove conclusively that this is not so and 
that an area of sensory loss may occur on the back of the forearm 
in complete musculospiral oe in the absence of musculo- 
cutaneous division. 

Case 2.—Complete division of a musculospiral just below the 
lower border of the axilla with areas of loss of sensation both in 
the forearm and hand. 

Private A. M., aged 30, was wounded on September 10, 1914, 
by a rifle bullet in the upper half of the right arm. Condition on 
examination March 17, 1915 :— 

Position of Limb.— Complete wrist-drop, forearm pronated, 
elbow flexed, wasting of long extensor muscles on the back of the 
forearm. 

Motor Loss and Powers.—-Cannot supinate, cannot extend 
metacarpophalangeal joints, nor wrist joint, nor interphalangeal 
joint of thumb; no contraction of supinator longus, very slight 
amount of contraction of part of triceps. 
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Electrical Reactions—No reaction of paralysed muscles to 
faradism, slow contraction to galvanism. 

Sensory Loss.—See Diagram II. No loss of deep sensibility, 
losses of epicritic and protopathic sensibilities as in Diagram II. 


TEITISTS 


Case 2.—Diagram II (b): Areas of loss of protopathie and epicritic sensibility in 
the forearm, 


Hence with these facts the diagnosis was complete, viz., 


division of the musculospiral nerve in the upper third of the arm 
after it had given off at least some of the motor branches to the 
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triceps. Subsequent operation showed this to be correct, the nerve 
being completely divided below the point of origin of the branch 
to the inner head of the triceps and only with difficulty were the 
two ends dissected out, freshened and reunited. 

Here, then, is a case where from the position of the bullet 
wounds and track it was impossible for the posterior division of the 
musculocutaneous to be divided and yet a very considerable area of 
sensory loss, not only in the hand but on the back of the forearm, 
resulted from complete division of the musculospiral nerve in the 
upper third of its course. The same phenomenon is exhibited by 


Case 3.—Diagram III (8). 


Case 3.—Complete division of the musculospiral secondary to 
compound comminuted fracture of the shaft of the humerus with 
areas of sensory loss in forearm and hand. Private H. C., aged 23, 
wounded on October 27, 1914, by pieces of shrapnel which produced 
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a@ compound comminuted fracture of the humeral shaft about its 
middle. On examination March 8, 1915, all wounds had healed 
and the following was the condition. 

Position of Limb.—Complete wrist drop, great wasting of 
extensor muscles on the back of the forearm and of the triceps. 

Motor Loss and Powers.—Cannot extend metacarpophalangeal 
joints nor wrist joint, triceps contracts feebly, supination per- 
formed by the biceps. 

Sensory Loss as in Diagram I[I. In this case it was noticed 
that on shaving the forearm preparatory to testing the sensation 
there was a great accumulation of epidermis, the result of delayed 
desquamation over an area corresponding almost exactly with that 
of the epicritic loss as shown in the diagram. 

At operation there was found in place of the musculospiral nerve 
mere strands of fibrous tissue partly embedded in and_ partly 
stretched over the callus. On stimulation of the nerve above the 
lesion there was no contraction at all of any paralysed muscle; in 
other words the block was complete. 

Here again there was no question of simultaneous involvement 
of the musculocutaneous nerve. 

Case 4.—Complete division of the musculo-spiral in the musculo- 
spiral groove secondary toa fracture of the humeral shaft with areas 
of sensory loss on forearm and hand. 

Private J. O., aged 21, was wounded February 14, 1915, in 
the middle of the left arm by a piece of shrapnel which passed 
completely through the arm leaving septic entrance and exit 
wounds, and causing a compound fracture of the middle of the shaft 
of the humerus. Condition on examination, March 25, 1915 :— 

Position of Limb.—Wrist-drop, arm pronated. 

Motor Powers and Loss.—Cannot extend metacarpophalangeal 
joints but can extend all the interphalangeal joints, except that of 
thumb; cannot extend wrist; paralysis of the supinator longus; 
biceps alone supinates, triceps contracts. 

Electrical Reactions.—The paralysed muscles do not contract at 
all on faradic stimulation. On galvanic stimulation A.C.C.>K.C.C. 

Sensory Loss.—No loss of deep sensibility, areas of loss of 
epicritic and protopathic sensibilities as in Diagram IV. 

The diagnosis is obviously complete division of the nerve above 
the lower third above the point of origin of the motor branch to the 
supinator longus and the external cutaneous branches. That this 
was correct was proved at operation, a complete anatomical division 
being found in the musculospiral groove. 
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Here, again, there is a case of complete musculospiral division 
without musculocutaneous division showing an area, smaller, it 
is true, than in Cases 2 and 3, of loss of sensibility in the skin of 
the forearm. ‘This case is remarkable in that, as regards the area 
on the hand of sensory loss, the area of protopathic loss overlapped 
to a considerable extent the area of epicritic loss. This was tested 
over and over again most carefully, and ascertained to be so beyond 
doubt. To the discussion of this apparent exception to Head and 
Sherren’s law relating to peripheral nerves we will return later. 


Case 4.—Diagram IV (a). 


Case 4.—Diagram IV (0), 


Case 5 shows the sensory loss that may occur with simultaneous 
division of the musculospiral and ulnar nerves in the upper half* of 
the arm. | ® 

Private F. H., aged 33, was wounded on November 1, 
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1914, by a rifle bullet which passed through the inner side of 
the arm just at the lower margin of the anterior axillary fold 
fracturing the surgical neck of the humerus. On examination, 
March 17, 1915, the wounds had healed and the bone united. 

Position of Limb.—Drop wrist; forearm pronated; elbow 
flexed; great wasting of one half of the thenar and all the hypo- 
thenar muscles and also the interossei, also the muscles on the back 
of the forearm. 


Case 5.—Diagram V. 


Motor Loss.—Complete paralysis of muscles supplied by the 
ulnar nerve. Inability to extend metacarpophalangeal, inter- 
phalangeal of thumb and wrist joints. 

Sensory Loss.—See Diagram’ V. 

Loss of deep sensibility as in pure ulnar paresis, cf., diagram I. ; 
loss of joint sense in little finger only ; loss of epicritic and proto- 
pathic sensibilities as in Diagram V. 

Operation confirmed the diagnosis of complete division of the 
ulnar and musculospiral nerves. The lower end of the upper bony 
fragment was densely adherent, projecting inwards as it was, to 
the third part of the axillary artery, and the musculospiral 
nerve, on electrical stimulation of which proximal to the lesion 
no contraction of muscle occurred. The ulnar nerve was found 
in amass of scar tissue with a spindle-shaped enlargement on it. 
Proximal electrical stimulation of it also produced no muscular 
response. This then is another example of complete division of the 
musculospiral nerve with an intact musculocutaneous, resulting in 
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loss of sensation over a considerable strip of skin on the back of the 
forearm. 

It is interesting to compare the sensory loss area on the dorsum 
of the hand—or the musculospiral portion of it—in Case 5 with that 
in Case 1, where there was complete division of the musculospiral in 
the lower third ; in Case 5 this area is much more extensive than in 
Case 1, although in both cases it is the radial portion of the area 
anatomically supplied by the radial nerve that retains its sensation. 
This, again, differs from what occurs in Cases 2 and 3 where 
it is in this radial portion of this area that sensation is chiefly lost. 

Case 6.—The diagram of this case is instructive inasmuch as 
it shows the areas of sensory losses in a case of injury to the ulnar, 
median, musculospiral, internal cutaneous, and musculocutaneous 
nerves occurring just above the bend of the elbow in the lower third 
of the arm. In this case the external cutaneous branches of the 
musculospiral escaped. 

Private F. H., aged 23, was wounded in the lower part of 
the right arm, a large piece of skin and muscle having been 
cut away from the antero-internal aspect of the lower third of 
the arm bya piece of shell. Investigation of his case on February 27, 
1915, when the wound had completely healed, showed an incomplete 
division of the larger and deeper trunks—ulnar, median, and musculo- 
spiral, and a complete division of the subcutaneous nerves—the 
internal cutaneous and the musculocutaneous. 

Diagram VI shows the various areas of sensory losses. 

In this case we have the reverse of what obtained in Cases 
2, 3, 4 and 5. In them there was division of the musculospiral 
nerve including the fibres which become the external cutaneous 
branches and no lesion of the musculocutaneous, resulting in an 
area of sensory loss extending from the level of the olecranon down- 
wards a varying degree; in Case 6 on the other hand, division of 
the musculospiral, less the external cutaneous branches, but with 
musculocutaneous division, yields an area of sensory loss extending 
up the back of the forearm hardly more than half way and leaving 
with sensation intact a large part of the area affected in the other 
four cases. Compare here Diagrams II, HI, IV and V, with 
Diagram VI. 

. Thus these five cases between them furnish a double proof that 

to produce sensory loss along this area in the forearm, it is not 
necessary, as some have maintained, that a musculocutaneous 
lesion should co-exist with a complete musculospiral above the 
lower third. : 
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Résumé of facts exhibited by the cases :— 

(1) In no case of pure musculospiral paresis is there any loss of 
deep sensibility. 

(2) Complete uncomplicated division of the musculospiral nerve 
in its lower third results in most cases jn no loss of cutaneous 
sensation, but it is not proved that this is an absolute rule, for 
case 1 suggests at least that there may in some cases result an 
area of sensory loss on the dorsum of the hand. 


Case 6.—Diagram VI: Below line A B = loss of epicritic sensibility; below line 


A‘ B'—except area C = loss of protopathic sensibility; below line a 6 = loss of 
deep sensibility. 7 


(3) Complete division of the musculospiral nerve in its lower 
third complicated by simultaneous division of the posterior branch 
of the musculocutaneous, or the external cutaneous branches of the 
musculospiral, produces an area of sensory loss on the back of the 
hand (Sherren). 

(4) Complete uncomplicated division of the musculospiral nerve 
above its lower third—above the point of origin of the external 
cutaneous branches—results in an area of sensory loss on the back 
of the hand ; this alone in some cases (Sherren), but Cases 2, 3, 4, 
5, 6, prove that in addition, without any simultaneous musculo- 
cutaneous injury there may occur an area of sensory loss on the 
back of the forearm. 

(5) The area of sensory loss on the dorsum of the hand involves 
areas, both of epicritic and protopathic loss, and it varies in extent 
in different cases. 

(6) This area on the back of the hand, in some cases lies more 
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to the radial side, and in other cases more to the ulnar side of the 
area of skin anatomically supplied by the radial nerve. 

(7) Where division of the musculospiral nerve produces an area 
of sensory loss on the dorsum of the hand, Case 4 shows that the 
area of protopathic loss may overlap and extend beyond the area 
of epicritic loss, whereas it has always been held that in cases of 
injury to peripheral nerves the former area is included within the 
latter. 

(8) Where there is an area of sensory loss on the back of the 
forearm it Varies greatly in dimensions in different cases. 

Heace we see that the variations in sensory loss in division of 
the musculospiral nerve may be classified as follows :— 

(1) Variations in extent of the area of sensory loss. 

(2) Variations in position of the area of sensory loss. 

(3) Variations in proportion between the epicritic and proto- 
pathic loss areas. 

Variations in Extent of the Area of Sensory Loss.—As regards 
the area of sensory loss on the back of the forearm, variations in 
its size are explicable on the ground of the known variations of 
size of the inferior external cutaneous branch of the muscuiospiral 
nerve; cases of the non-existence of this area in musculospiral 
paresis are probably cases where this inferior branch supplies a 
smaller area of skin than usual, and where the area it does supply 
is also supplied by overlapping of contiguous cutaneous nerves. In 
such a case, a definite area of sensory loss would occur only if the 
musculocutaneous or its posterior division were cut also. 

In all cases of peripheral nerve division, of course, the area of 
sensory cutaneous loss—of epicritic loss—never equals in extent the 
area anatomically supplied by the affected nerve, this being due to 
overlapping and supply of the periphery of this anatomical area 
by nerves supplying the surrounding skin. As will be seen on 
referring to Diagrams I, II, III, IV and V, the area of cutaneous 
sensory loss on the dorsum of the hand is very variable in extent 
and shape; not only so, but it is in all these cases strikingly smaller 
than the ‘anatomical’? area supplied by the radial nerve—very 
much smaller than one would expect to be explicable on the ground 
of ulnar or median overlapping. Indeed, as we have seen, it is in 
the majority of cases of musculospiral division in the lower third 
of the arm, if not in all, entirely absent. That this is not due to 
ulnar overlapping is made obvious by a glance at Diagrams I and V. 

The explanation of this phenomenon lies in the fact that this 
area of skin “ anatomically” associated in the mind with the radial 
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nerve, is really jointly supplied by at least two and sometimes by 
three different nerves—the radial, the musculocutaneous (posterior 
division) and sometimes also twigs of the inferior external cutaneous 
branch of the musculospiral. That this is so, is shown by a 
consideration of the facts with which we will be concerned in 
discussing the third set of variations in the sensory loss, as well 
as by the following :— 

(1) Wounds of the dorsal surface of the wrist dividing the 
radial and the posterior branch of the musculocutaneous, and in 
some cases fibres of the inferior external cutaneous branch of the 
musculospiral, produce a large area of sensory loss in this area, while 
(2) division of the radial nerve in the upper third of the forearm 
produces no loss of sensation in this area; (3) division of the radial 
nerve in the lower third of the forearm, after it has received a 
communicating branch from the posterior division of the musculo- 
cutaneous produces an area of senory loss; (4) simultaneous section 
of the radial nerve and the posterior branch of the musculo- 
cutaneous, produces a smaller area of sensory loss than if the 
musculocutaneous and musculospiral in the upper third are cut. 

Hence the variability in the extent of the sensory loss in these 
cases is evidently due to the fact that in some cases the musculo- 
spiral nerve supplies a larger, and the musculocutaneous a sinaller 
area, whilst in others the opposite conditions obtain. 

Variations in Position of the Area of Sensory Loss on the 
Dorsum of the Hand.—These variations in position, already noted, 
of the area of sensory loss, are probably due to this double—some- 
times triple—supply of this particular area of the dorsum of the 
hand; where the loss lies to the outer side of the hand in musculo- 
spiral paresis most of the fibres of the latter nerve, including no 
doubt those of its inferior external cutaneous branch, probably 
supply this outer portion, whilst the majority of the musculo- 
cutaneous fibres pass to the inner portion, and where the loss lies 
more to the ulnar side the opposite conditions would again seem to 
occur. 

Variations in the Proportion between Epicritic and Protopathic 
areas of Ioss.—In this respect Sherren has described an apparently 
exactly similar phenomenon to that described in Case 4 and 
figured in Diagram IV as occurring as a result of simultaneous 
division of the radial and musculocutaneous nerves, viz., a dis- 
sociation of sensibility over a small area on the dorsum of the 
hand. He has ascribed this to the fibres of the inferior external 
cutaneous branch of the musculospiral supplying a greater area on 
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the dorsum of the hand with epicritic subserving fibres than that it 
supplies with protopathic, for, he writes, when the whole musculo- 
spiral is divided this dissociation of sensibility does not occur. 

In Case 5, however, with complete division of the musculo- 
spiral this dissociation has occurred. Now in this case we have 
seen that the area of loss on the back of the forearm is very small. 
If this means that the inferior external cutaneous branch of the 
musculospiral is small, then most probably this nerve did not 
reach as far downwards as the wrist and fibres of it took no part 
in the innervation of the skin of the dorsum of the hand and hence 
did not have anything to do with the production of a dissociation of 
sensibility. In any case its fibres being divided with those of the 
main trunk of the nerve it could not have contributed to the pro- 
duction of this phenomenon, although since the musculocutaneous 
was intact, this does not mean that the inferior external cutaneous 
branch of the musculospiral does not always supply a larger area 
with epicritic than that it supplies with protopathic. This case, 
however, certainly tends to make one doubt the constancy of this 
arrangement. a 

Doubtless the explanation of this dissociation in Case 4 is, that 
in it the musculocutaneous fibres supply a larger area with epicritic 
than with protopathic sensibility, and the radial a larger with 
protopathic than with epicritic. 

Hence we conclude that whilst this particular area of the skin 
of the hand is supplied by at least two and sometimes by three 
different nerves, section of one alone is insufficient to cause an 
area of sensory loss in it, Case 1 suggesting, however, that section 
of the radial—or lower third of the musculospiral—may in rare 
cases be an exception to this. 

Moreover we must conclude that the proportion between the 
number of fibres subserving epicritic sensibility and the number 
subserving protopathic is not the same in each of the three paths 
by which such fibres may pass to the brachial plexus. 
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— A NEW SOLID MEDIUM FOR THE ISOLATION OF THE 
CHOLERA VIBRIO. 


By Caprain H. GRAEME GIBSON, 
Royal Army Medical Corps. 


Basep on the fact that the cholera vibrio alone of all the intestinal 
H organisms acidifies starch,’ the following alkaline medium has been 
; devised for the rapid isolation of this vibrio. Owing to the medium 
| possessing differentiating properties it should be especially useful in the 
’ detection of ‘‘ cholera carriers,” as the feces emulsified in broth can be 
plated directly on to it. In the case of water examination, after enrich- 
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aue wwo emulsions are then mixed in a two-litre flask and another 

500 cubic centimetres of water added. The solution is completed in the 

? steamer. When dissolved the medium is clarified with white of egg and 
a filtered in the steamer. The next step is to add the starch. If this is 
- added direct to the peptone agar it forms a mass which it is almost 
fr impossible to dissolve. It is easily added if an emulsion is first made. 
Weigh out ten grammes of potato starch and emulsify it with some of 

: the filtered agar. The emulsion is then added to the remainder of the 
| medium. The whole is sterilized by the fractional method, after which 
enough sterile watery solution of litmus is added to bring about a blue 


if. ' colour of the medium. 
ee : 
a ! Gordon, M. H., “‘ Note on the Ability of V. cholera asciatice to decompose 


| Starch,” Centralbt. f. Bakt., 1 abt., orig., bd. 42, 1906. 
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The final reaction of the medium will be found to be —2 to phenol 
phthalein. I tried several degrees of alkalinity and found that 0-15 per 
cent sodium bicarbonate gave quite the best results. 

If the plates are examined eighteen hours after inoculation, by 
looking obliquely through them with a dark background behind, the 
plate being held parallel to the window, the cholera colonies will be 
seen to have acquired a faint pink colour, while the colonies of the other 
intestinal organisms are blue or of a whitish colour. The examination 
is facilitated by the use of a hand lens. At this time the allied vibrios 
also produce blue colonies, but at the end of about thirty-six hours they 
also acidify the medium, though to a less extent than cholera. At the 
end of twenty-four to twenty-six hours the cholera colonies have attained 
a delicate pink colour with a faint pink halo round them, while the other 
colonies still remain blue; also the colonies are of a good workable size 
to pick off and proceed with the serological tests. 

After forty-eight hours, if the cholera colonies are in excess and the 
plate spread somewhat thickly, the medium itself becomes distinctly 
acid, and colonies other than those of cholera take on the pink tinge. 
However, the cholera colony even at this time can still be distinguished 
by the deeper red centre which the other colonies lack. The only other 
organisms which are known to acidify starch are some of the diphtheroid 
group and some of the non-pathogenic water vibrios. These should not 
present any great difficulty, as Gram’s stain on the one hand, and the 
serological test on the other, dispose of these organisms. The following 
experiments have been carried out :— 

Experiment 1.—Ten cubic centimetres of broth were inoculated by 
emulsifying some fwces in it. To this was added a very small quantity 
of a culture of V. cholere. The tube was well shaken and 0:25 cubic 
centimetre of the broth transferred to a second tube of broth. Two 
drops of this broth were immediately plated on to the medium; the 
same’ rod being successively used for three plates. The first plate was 
too crowded to be of any use, but the second and third plates gave good 
discrete colonies, and on these plates the cholera colonies could be 
recognized in eighteen hours. very colony on these plates was picked 
off, and all the pink colonies were proved to be cholera, whilst the blue 
colonies in every case proved otherwise. 

Experiment 2.—The first broth tube from ‘the previous experiment 
was kept at room temperature for two days. At the end of that time 
0:25 cubic centimetre of this broth was added to ten cubic centimetres 
of fresh broth, and a drop of this was immediately plated out as in the 
first experiment. The plates were rather too thickly spread to give good 
discrete colonies, but the cholera colonies could be easily detected. 

These colonies were again tested with cholera immune serum and the 
differentiation proved correct. 

Experiment 3.—This experiment was undertaken to see whether any 
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of the normal water vibrios were capable of acidifying starch. The 
water was taken from a pond after heavy rain, and was taken straight 
to the laboratory. 

Some of the water was first enriched by incubating in peptone water 
for a few hours. One drop of this peptone water was then plated and 
at the end of eighteen hours a few pinkish colonies were present. 

Some more of the water was plated direct and in this case it took 
twenty-four hours before any pinkish colonies appeared. In both oases 
the pink colonies that were present were of a lighter shade than that 
which is produced by the cholera vibrio, and I do not think that they 
are very likely to be confounded with it. In addition the red centre to 
the colony that is produced by the cholera vibrio in forty-eight hours was 
not present in these cases. This organism proved to be a normal vibrio 
of water. 

The following organisms were also plated out :— 

B. typhosus. 

B. paratyphosus A. 

B. paratyphosus B, 

Coliform organisms. 

B. dysenteri@ (Shiga and Flexner). 
B. enteritidis (Gaertner). 
Streptococci. 

V. Finckler Prior. 

V. Metchnikovi. 

In no case did the above organisms acidify the medium except in the 
case of the two vibrios which produce a slight pink halo, but the colonies 
themselves, when viewed obliquely, do not become pink until a very 
much longer time has elapsed than that required td recognize the vibrio 
of cholera. 


A SIMPLE AND EASILY MADE ACTIVE SERVICE ALCOHOL 
LAMP—A SUBSTITUTE FOR THE BUNSEN BURNER. 


By Caprain LAWRENCE J. RHEA. 
Canadian Army Medical Corps. 


WHEN hospitals in the’ field occupy tents, huts, or permanent buildings 
without gas connexions, some form of lamp for laboratory work has 
to be substituted for the ordinary Bunsen burner. 

The most common types of lamps used are the ordinary alcohol lamp, 
and the automatic Bunsen burner for methylated spirits. Both are useful, 
though both have certain disadvantages. The chief disadvantages of the 
alcohol lamp are the comparatively small amount of heat it produces and 
the unsteadiness of the flame. The principal objections to the automatic 
Bunsen burner for ordinary laboratory work are: that it is not easily 
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Longitudinal section showing the construc 
tion and mechanism. 

A, flame; B, depression for cap: C, rifle 
cartridge ; D, opening in base of cartridge 
through which spark from cap ignites the 
explosive; EK, empty space; F, pilot light ; 
G, lid of Mackintosh’s toffee tin; H, cork Substitute for the Bunsen Burner. 
or soft wood; J, wire passed through two 
lids G, and cork; K, pull-through weight ; 

L, wick to pull-through; M, wick to rifle 
cartridge ; N, Mackintosh’s toffee tin. 
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carried about ; it takes some time to get it lit, and it requires constant 
care lest it get out of order. 

I have made an alcohol lamp which has certain advantages over the 
two common types of lamps used in laboratories in the field. Its chief 
advantages are: it can be made in the laboratory from material easily 
available in any hospital in the field; the amount of heat produced is 
greater than in the ordinary alcohol lamp, though not as great as in the 
automatic Bunsen burner ; it can be carried about as easily as an alcohol 
lamp ; it takes but a moment to light, it is economical in the consumption 
of alcohol, the flame is steady, and the amount of heat it produces can be 
fairly well regulated. 

This lamp is made from the following: one tin with a tight fitting 
cover, one rifle cartridge from which the cap has been removed, one 
pull-through weight such as is used for cleaning rifles, a piece of cotton 
tent rope, a circular piece of wood or cork, one small piece of wire, and 
a circular piece of tin. 

Any tin with a tight fitting cover can be used, though I have 
found a Mackintosh’s toffee tin the most satisfactory. This can be 
obtained at the British Expeditionary Force Canteen. The advantages 
of this tin are its size, shape, and the type of cover which is easily 
removed and makes the tin air-tight. It has this disadvantage, the joints 
are not soldered, and the tin will not hold alcohol until they are. 
On the top of the cover place a circular piece of cork or soft wood, one 
half inch in thickness. If a Mackintosh’s toffee tin is used, this should 
be cut to fit into the depression in the cover. Over this, place a circular 
piece of tin, or still better, a second Mackintosh’s toffee tin cover. 
Fasten the two covers and the intervening wood or cork together by a 
small wire passed through each of them in two places, and twisted on the 
inner surface of the cover that is to fit into the tin. Cut two holes through 
the three pieces that have been wired together, one of them near the 
centre, the other about half an inch from this hole. One hole should be 
of sufficient size to adniit the open end of a rifle cartridge; the other 
a pull-through weight. If the cap of a large alcohol lamp is available 
the cartridge and pull-through-weight should be sufficiently close together 
to allow both of them to be covered by it. Both the cartridge and 
pull-through weight should fit tightly. A piece of cork, instead of soft 
wood between the two covers, as described above, makes this easy. 

Cut the pull-through weight in two parts by filing it just beyond the 
rim that projects into its lumen and acts as a catch for the knot on the 
string which passes through it. The pull-through weight should be cut 
on that side of this.rim that will give the longest piece of tube with 
a uniform calibre. Fill the longer piece with molten lead or solder. 
Allow this to cool; then bend one end of the tube at right angles, with the 
short arm of the right angle one-third to one-half an inch long. Heat 
the tubing to remove the lead or solder. This procedure is carried out 
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in order to ensure that there is no narrowing or distortion of the lumen 
when one end of the tube is bent at a right angle. 

Make a wick of cotton tent rope, and pass it through the pull-through 
tube. This wick should fit snugly. Into the end of the rifle cartridge 
insert a snugly fitting, flat-end wick made from cotton tent rope, and pass 
it into the cartridge for a short distance. The end of the wick should not 
reach closer than one and a half inches from the base of the cartridge. 
The wicks of the pull-through weight and cartridge should be of sufficient 
length to reach to the bottom of the tin used to hold the alcohol. 
Insert the pull-through weight with its wick, and the cartridge with its 
wick through the holes made for them in the cover. Fill the tin with 
methylated spirits, and put the cover with its attachments in place. 
Light the wick of the bent pull-through weight. As soon as the heat 
from this, the pilot light, fills the chamber above the wick in the cartridge 
with volatilized alcohol, this alcohol escapes under pressure through the 
hole in the base of the cartridge, where it may be ignited. A small 
piece of cotton soaked in alcohol and placed against the cartridge near 
the pilot light will, when ignited, light it, and hasten the volatilization 
of the alcohol brought into the cartridge through its wick. The height 
and size of the flame, and therefore the amount of heat produced, can be 
regulated, either by adjusting the wick in the pilot light, or turning this 
light to one side so that only a small part of its flame plays upon the 
cartridge. By these means I have been able to hold a water bath at 
56° C. for eight hours with a variation of less than half a degree. 

I have used French, English, and German rifle cartridges. The 
French and English cartridges that I have seen have two holes in their 
base through which the spark from the cap ignites the explosive, and as a 
result, they give a lower and a broader flame than the German cartridge 
I have used which has only one such hole. A high and narrow flame 
may be obtained from either the English or French cartridge by plugging 
one of the holes in its base with a gramaphone needle or the end of a pin. 
If a German cartridge, or an English or French cartridge with only one 
of the holes in the base left open, is used, it may be necessary to enlarge 
the hole a little if a comparatively large flame is desired. Unless this is 
done, the volatilized alcohol may escape under a pressure sufficient to 
blow out the flame. When it is desired to put the flame out, drop a 
small tin or the cap of an alcohol lamp over both burners. 

The flame produced by this lamp is almost colourless and, like all 
flanes from volatilized inflammable materials escaping under pressure, 
very hot. 

I have found this lamp to fulfil satisfactorily all the ordinary require- 
ments of a Bunsen burner. 

I am indebted to T. A. Croft for the drawings which illustrate this 
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A NOTE ON IRRITANT DERMATITIS AMONG SOME 
MUNITION WORKERS. 


By GEORGE PERNET, M.D. 


Dermatologist to the West London Hospital and Lecturer on Dermatology, 
West London Post-Graduate College. 


I wave had several cases of picric dermatitis among my out-patients, 
all but one in women. In the case of the man, apart from the yellow 
discoloration of the skin, hair and nails, the dermatitis was limited to 
a few patches on the forearms. In the women, the dermatitis has been 
more widespread, involving not only the arms and forearms, but also 
the face and neck, and in some instances, the upper part of the chest. 
The degree of the dermatitis has varied, the face and orbits being some- 
times much swollen, accompanied by oozing and some crusting of the 
affected areas, like an eczema. The workers who are vulnerable to the 
picric dermatitis are usually attacked soon after starting the work—a 
week to ten days. The urine was examined in two or three cases: no 
carboluria. 

The diagnosis, I need hardly say, is readily arrived at on the grounds 
of occupation and yellow discoloration (tri-nitro-phenol). 

These cases I have found respond quickly to a local application of 
lead and calamine as follows :— 


BR Lot. Glycerini plumbi subacetatis (i.e., glycer. plumbi subacet. 3i. ; 
aq. dest. ad viii) 


Lot. Calamine.. oe oe oe oe on oe a8 
When the dermatitis is severe, I also order a mixture as follows :— 
B - Sodii bicarb... - oe -. gr. xxii 
Aq. . . . ad 3i 
taken effervescing by the addition of 
BR Pulv. acidi citrici .. . +. Br. XV. 


three times a day ten minutes before meals. 

The general directions are to avoid soap and water to the affected 
parts, which are to be cleaned up occasionally with a little salad or olive 
oil (not cotton-seed oil). Cold winds and exposure of the face are also 
to be avoided. . 

T have found that this class of case readily clears up on the foregoing 
simple lines. There is nothing very original or startling about the treat- 
ment, and plain lot. calaming might do as well. But I am only giving 
my experience, 

In a recent case, the woman had been employed on picric first (dis- 
coloration) then on other ‘‘ powders” before the acute dermatitis of the 
face and forearms broke out. Probably this was due to tri-nitro-toluol 
(T.N.T.), the ground having been previously baited by handling the 
tri-nitro-phenol preparation. In this case plain lot. calaminw did good. 

I have uot seen any relapses in the patients attending my department, 
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but this may be explained by the fact that they may have been put on 
to other work. The rule is that once the face and orbits have been 
affected by a dermatitis of the irritant or eczematous type, the patient 
becomes sensitized (anaphylaxis) to any fresh provocation from without ; 
and at times from within too (disturbances of the alimentary tract, 
ptomaine intoxications, etc.). 

In addition to the above cases I have had four patients (women) 
referred to me for a similar kind of irritant dermatitis (face and forearms) 
apparently due to the varnish or lubricant coating American fuses. 
These women had not been employed on explosive powders, but on these 
fuses only (‘‘ stripping’ was the word used), so I take it there can be 
no doubt as to the origin I have mentioned. The dermatitis in them 
appeared in from three days to a fortnight after starting the work. 

These cases did well on the same treatment, viz. :— 

B Lot. Glycer. plumbi subacet. 
Lot. Calamine .. oe 48 
and an effervescing mixture of citrate of soda. 

I am contributing this note in the hope that it may perhaps be found 
of some service. 


A NOTE ON SOME CASES OF BLOOD INFECTION BY AN 
ANAEROBIC ORGANISM SECONDARY TO WOUNDS, 


By Temporary Lizutenant ADRIAN STOKES. 
Royal Army Medical Corps, 


Durina the months of October, November, December and January, 
while doing bacteriological work in connexion with the clearing hospitals, 
a series of cases in wounded men occurred giving the same clinical and 
bacteriological picture. The clinical picture was characterized by four 
separate features: first the colour of the patient, which was a dirty 
yellow, something like the colour of a dirty deal table; secondly, the 
very soft running pulse, which was always very rapid, often uncountable, 
and in the later stages irregular; thirdly, uncontrollable vomiting; and 
fourthly, the very rapid onset of the condition after the injury. The 
presence of obvious gangrene at the site of the wound was inconstant. 
In three of the six cases reported it was present, in the remaining three 
it was absent. Death occurred in every case with great rapidity, forty- 
eight hours being the average time; one case survived eighty hours. The 
patient was always conscious to the end and in a state of “ euphoria.” 
It appeared probable from the great similarity of the symptoms and the 
invariable result in every case that there might be a common cause. 
The presence of the bacillus of malignant edema was suggested as the 
probable explanation; an attempt to isolate the organism from the 
wounds having failed in two cases, it was thought that it might be found 
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in the blood stream, and accordingly blood cultures were made in the 
series of cases reported. In six cases a culture was obtained by this 
method of an organism which was indistinguishable from the Bacillus 
aerogenes capsulatus. The blood cultures were made in three cases 
immediately after death from the hearts’ blood, and in the three remain- 
ing cases the blood cultures were ante mortem. In two cases which died 
after a week in hospital of typical gas gangrene, the culture was negative ; 
in one case ante mortem, and in the other case post mortem. The former 
case had been twice operated upon in attempting to stay the spread of 
the gangrene; in the latter case it was thought that the patient would 
not stand re-amputation. In this case the culture was ante mortem and 
gave a positive culture of Staphylococcus aureus, These two cases seem 
to make it probable that the series in which positive cultures of an 
anaerobic organism were obtained may be a separate and distinct 
condition. The number of eases in which it was possible to verify the 
diagnosis of blood infection by culture is small; on the other hand, there 
were no negative cultures in cases which were regarded as typical of 
the condition. 

The six cases in which blood cultures were positive were as follows :— 


Number of Hours of sur. Time of - 


Name cubic centi- Place vival after blood Projectile wound 
metres wound culture 

Pte. W. «» 4 ,. Braisne -- 50 .. P.M. .. Shell; compound, 

c femur. 
» R «. 4  .. Poperinghe .. 40. .. yy +. Shell; compound, 
femur. 
in Bs ten hte Bo a « 60 .. 2 +» Bullet; compound, 
humerus. 

Major B. .. 0640...) Lillers -» 48  .. A.M... Shell; compound, 
humerus and 
femur. 

Lieut.C.M... 1 .. Bethune | ee a>. -» Bomb, arm; no 
fracture. 

Pte. L. «4... Lillers be 40S Se Seay .. Shell; compound, 
femur. 


The technique adopted was the same in all the cases; shake cultures 
in glucose agar were made as soon as possible after the blood was taken, 
at the same time ordinary aerobic blood plates were made which in 
every case were negative at the end of forty-eight hours. In the shake 
cultures bubbles of gas were observed in all the cultures on the next day. 
In five of the positive cultures gas appeared with great rapidity; in two 
it was apparent in six hours, and in three it appeared in ten hours. The 
culture was profuse and the formation of gas abundant, the agar being 
forced to the top of the tube. Growth ceased within an inch of the 
surface of the medium and seemed most active about two inches from 
the surface. The organism was a Gram positive bacillus, most of the 
bacilli taking the Gram well, a few individuals losing the strain and a 
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few showing a beaded appearance. The bacilli varied a good deal in 
length, forms longer than anthrax being common, and forms as short 
as B.coli were found. It did not form spores in glucose agar and died 
out in one week in that medium. In one culture (Major B.) capsules 
were stained ; in the others they were apparently present but it was not 
possible to stain the actual capsule. The colonies were dense and 
opaque, and on McLeod's plates made with blood glucose agar they 
showed a distinct hemolytic power. The organism is non-motile. It 
was possible by making use of: the hemolysis to isolate the same microbe 
from two quite harmless wounds, one in the leg, the second in the 
thigh. One culture (Major B.) killed a guinea-pig in fifteen hours, the 
culture (Lieut. C. M.) made a pig very ill but it did not die; these were 
tbe only cultures injected into animals. There were a large number 
of cases presenting the same clinical picture in which it was not possible 
to do blood cultures to verify the diagnosis. From the very rapid onset 
of the symptoms it was probable that the infection of the blood stream 
is either at the time of injury or very soon after it. 


A BRIEF ACCOUNT OF THE METHOD OF PROVIDING BATHS 
FOR THE BRITISH SOLDIER IN THE FIELD. 
By Captain H. NORMAN GOODE. 
Royal Army Medical Corps. 


CuzaNnuingess, as is well known to those who have been in the 
trenches, is a matter of the greatest difficulty under the present con- 
ditions. Men have to remain in the trenches without any opportunity 
of washing or changing their clothes. In consequence, they get covered 
with lice, chiefly pediculi vestimentorum. These cause great irritation, 
and rob them of the few hours well-earned sleep when off duty. The 
lice inhabit chiefly the shirt, pants, and trousers, in which millions of 
eggs are laid in a very short space of time. To alleviate this, arrange- 
ments are now made throughout the British Army for the men to have 
baths and a change of underclothing as soon as they come out of the 
trenches. 

The following is the method adopted by the —— Division :— 

I will first give a description, together with a plan of the baths them- 
selves, then the routine of bathing the men, and, lastly, the method 
I have devised, in conjunction with Captain Busil Hughes, of Bradford, 
for purifying and using the water over again an indefinite number of 
times. 

As regards the building itself, a plan is subjoined. The canvas struc- 
ture, with which I originally commenced, has now been replaced by a 
portable wooden building. This was kindly presented by the West 
Riding of York County Association through the instrumentality of Lord 
Scarborough and General Monds. 
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From the ground plan it will be seen that it consists of a large 
undressing-room, a bath-room with eight showers, the officers’ shower 
bath, a large dressing-room, a room for soiled underclothing, a store- 
room for the issue of clean clothing, a boiler-room, and, lastly, an ironing- 
room for the purpose of destroying the eggs and lice in the khaki 
clothing. 
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The water is pumped by means of a little petrol engine into a 
1,600-gallon tank, 24 feet high; thence it runs by gravity to the two 
connected tanks which feed the boilers, which are independent of one 
another. The water—hot, cold, or mixed hot and cold—feeds the eight 
sprays by gravity, sprays being used to economize water, since only 
1} to 2 gallons are required per man instead of six when using tubs. 

Originally every drop of water had to be carried to the baths by means 
of a motor tank, holding 120 gallons, from a stream about 14 miles away ; 
as, for convenience of the troops, the baths had to be placed in a field 
some way from the nearest brook. Now, however, there are three 
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sources—a shallow well, providing some 1,000 gallons a day; a storage 
tank, containing water brought from the stream and rain-water from the 
roof: and lastly, the concrete well, containing the purified used water. 
The process of purifying the used water I will describe later. These 
three sources are connected up to the motor pump. Thus any one may 
be used separately to supply the elevated storage tank. 
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The method employed for bathing the men is as follows: 2,000 
men can be bathed per diem. The maximum in one day, so far, 
has been 2,050. The men are sent to the baths in batches of 50 to 
75 every half hour, commencing at 8 a.m. and continuing until 12 noon; 
then again from 2 p.m. to 6 p.m. The men come to the baths without 
arms as arule. Here they undo their puttees and boots, and take off 
their tunics. ‘They then enter the undressing-room in batches of thirty- 
two, and undress. Their breeches are then handed into the ironing-room, 
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where they are ironed in order to kill the lice and nits. The trousers are 
usually put through the Thresh disinfector. The men, in batches of 
sixteen, then pass through to the sprays, handing in to the soiled clothes 
room their shirts, socks, and pants. Three minutes is the usual time 
allowed under the’ hot sprays, during which time they soap themselves 
all over, the last half minute being used to wash off all the soap. In the 
summer the last half minute consists of a cold shower. Thence they go 
into the dressing-room, being served out on the way with a clean shirt, a 
pair of pants, and a pair of socks. Meanwhile, an attendant has brought 
round their boots, tunics, and other belongings from the undressing-room 
to the dressing-room, placing them on a number corresponding with that 
from which they were taken, the numbers being painted on the tables. 
When dressed they leave by the exit door and form up outside, another 
batch of sixteen immediately following through in the same order. Thus 
it will be seen that the underclothes are pooled. These shirts and pants 
are put through the Thresh disinfector in lots of eighty for twenty minutes 
to half an hour at a temperature of 216° F. Twenty minutes suflices if 
a bottle of formalin has been poured into the Thresh disinfector. The 
clothes are sorted and the rags burnt. The following morning the rest 
of the clothes are conveyed in wagons to a distributing centre in a village 
eight miles away. This is the nearest available place where spring water 
abounds and where labour is obtainable away from the firing line. Here 
a responsible woman sorts and distributes the clothing to fifty washer- 
women who boil, wash, dry, iron, and mend them, and then return them 
tied up in bundles of ten to the distributing centre. The same wagons, 
after being washed with cresol solution, return to the baths with loads of 
clean clothes, each batch of clothes being returned on the third day. 
Several thousand new shirts, pants, and socks are required monthly to 
replace wastage. 

The last point of interest is the method of using the water over again. 
This is of the highest importance for two reasons: Firstly, clean water, 
or even water of any kind, is very scarce in this part of Belgium in 
summer. Secondly, it is highly objectionable to pour 2,000 to 4,000 
gallons of soapy water into the ditch near the baths. If this were 
allowed, it would accumulate and decompose in the hot sun; since, owing 
to the flatness of the country, there are no possible means of draining it 
away. 

The following method was devised by Captain Basil Hughes and 
myself after a number of experiments with a working model. 

I give here a ground plan and a sectional plan of the method. 

From these it will be seen that the soapy water runs trom the bath- 
house into a mixing-tank. Slaked lime is placed in this tank, and 
thoroughly mixed by means of a windmill mixer, coustructed from a 
couple of old bicycle wheels and a hop-pole. When the wind fails, the 
mixing must be done by hand; but this is hard work. The lime throws 
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down the soap as insoluble calcium stearates, bringing down at the same 
time all the dirt and impurities. The effluent runs through three up and 
down settling-tanks, placed all on the same level. These are built of 
brick with concrete floors. The partitions are removable wooden frames 
with canvas centres. The three settling-tanks are respectively 3, 4, and 
5 feet wide. This gradual widening of the tanks tends to retard the flow 
of the'stream, thereby assisting precipitation. All the calcium stearates 
will be found to have settled down in the first two tanks. The third tank 
is used for precipitating the lime and removing the soapy oils. This is 
effected by means of washing soda, which is run into the tank from a 
drum containing a saturated solution of sodium carbonate. This precipi- 
tates the calcium salts—chiefly hydroxides—as insoluble calcium 
carbonate, which immediately falls to the bottom of the tank. In addi- 
tion to this, the sodium carbonate causes the soluble oils from the soap 
to separate out. These oils, which give the water an odour of soap, float 
on the surface, and are absorbed by means of canvas or sacking nailed 
on to wooden frames. The canvas is changed daily. From this third 
settling-tank the water flows into a charcoal filter, containing four inches 
of powdered charcoal between two layers of sacking. Through this 
filter it runs into a bricked, concreted well, and is pumped thence into 
the elevated tank by the petrol pump. Thin canvas screens, stretched 
on strong wire frames, are placed in the channels connecting the precipi- 
tating-tanks. These hold back the scum of lime which separates out on 
the water cooling. The first precipitation-tank is cleaned out every three 
or four days, and the mixing-tank daily. The sludge is buried. The 
sludge, which is odourless except for a slight smell of lime, does not show 
any tendency to decompose. The water, after treatment, is‘quite clear, 
free from dirt, soap, lime, and soapy oils; and furthermore, it gives a 
good lather with soap on being used again. The same water may be 
treated by this method and used an indefinite number of times. The 
only fresh water required is that to replace the loss caused by cleaning 
the tanks. No great quantity, however, is requisite, since most of the 
contents of each tank can be pumped into the succeeding one until the 
sediment is reached. 

In experimenting with the working model, in order to ascertain the 
size of the charcoal filter required for dealing with 4,000 gallons a day, 
it was shown that the rate of flow through the filter varied directly as the 
height of the superimposed column of water. A charcoal filter six feet 
“square was found to be adequate. This filter consists of a wooden frame 
six feet square and eighteen inches high, lined with zine. The floor, made 
of zinc, is perforated with holes of medium size. The latter is covered 
with sacking, on which a layer of powdered charcoal four inches thick is 
spread, This is covered with sacking, which is changed and washed 
daily. 
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A separate bath-room for officers, on the same principle, has now been 


added, and as many as thirty-five in one day have taken advantage 
of it. 


The system I have described is characterized by its easy method of 
construction, its simplicity and mobility. It has now been working for 
several months, and its results have proved satisfactory in every way. 
Ican strongly recommend this method as highly suitable where large 
numbers of men have to be dealt with, and more especially in these 
places where water is scarce. 
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MaINTENANCE OF HEALTH IN THE Tropics. By W. J. Simpson, C.M.G., 
M.D., F.R.C.P. London: John Bale, Sons and Danielsson, Ltd. 
1916. Pp. xiand 174. Second Edition. Price 3s. net. 

This is an excellent little book. It is pleasantly written, the informa- 
tion conveyed terse and accurate, and the advice it gives as good as can 
be. One minor criticism only do we allow ourselves. It is, surely, time 
that the cholera-belt were detinitely consigned to the limbo for other 
fatuities. How the risks of life in the Tropics are to be lessened or its 
amenities increased by wearing a poultice (which is what it comes to) 
round one’s middle is one of those things that is past finding out. Its 
use is founded on a tradition, itself based on a false pathology, and the 
present reviewer looks back with satisfaction to the colitis he cured and 
the other symptoms of abdominal congestion he relieved by the simple 
expedient of advising its discontinuance. H. R. 


Rurav SanivaTION IN THE Trorics. By Malcolm Watson, M.D., D.P.H. 
London: John Murray. 1915. Pp. xvi and 320. Price 12s. net. 

It was in 1880 that Laveran announced his discovery of the parasite 
of malaria, and in 1898 Ross, working to Manson's idea that a certain 
species of mosquito (Anopheles) was the intermediate host of the organism, 
published his brilliant series of researches, tracing its life-history, and 
demonstrated the accuracy of that skilful induction. By the work of the 
United States Commission in 1900, it had been proved that yellow fever 
is spread by another mosquito (Stegomyia fasciuta)—a theory held and 
advanced by Dr. Finlay, of Havannah—and though, in this instance, the 
micro-organism (probably of an ultra-microscopic variety) is yet to find, 
the extinction of the offending insect has practically abolished the disease 
in such areas where proceedings to that end have been practised. 

Prior to these discoveries and the practical work thereon established, 
a book on the subject under review might well have been nearly as brief 
as.one on snakes in Ireland. 

Dr. Malcolm Watson, under the somewhat drab title he has chosen, 
is now, however, in a position to set down some of the first-fruits of these 
pregnant labours, and that almost the whole of his book is taken up in 
dealing with the problems to which they give rise, is proof, if any be 
wanting, how futile would have been the task had it not been informed 
by the directing principle that was born of the researches of Ross and his 
predecessors ; for it need hardly be stated that malaria and its congeners 
were and are the great crux that faces the sanitarian working in the rural 
districts of the Tropics. Nor is it, even now, so simple as it might seem. 

The scientist, it is true, has established the broad fact that a certain 
species of mosquito was the intermediate host of a parasite that infected 
man and produced malaria, and that its removal would consequently 
spell the subsidence of the disease; but, there’s the rub! There are 
many varieties of the incriminated insect, each with its characteristic 
habits of life and being. Some thrive in swamps, others in hill-side 
streams, and others again in’ the puddles of the roadside, while some, 
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especially that species responsible for the spread of yellow fever, live 
in water-butts or in any small collections of water in the neighbourhood 
of human dwellings. Thus, malaria driven from the plains by cultiva- 
tion and drainage did not yield to the same treatment when it had its 
abidirg place in the hills. Furthermore, regard must be paid to con- 
tingent conditions. Measures such as extensive drainage and cultivation 
suited to the eradication of the disease in districts likely to remain 
populous would necessarily differ from those adapted to its temporary 
suppression in areas where there was less prospect of permanent and 
extensive occupation. Therefore it will be seen, as the author emphasizes, 
while the principle holds the problem of its application varies. Anxious 
to learn how difficulties were met and overcome in other districts than 
in the Malay Peninsula, where, it may be interposed, his own work had 
been crowned with success, Dr. Watson made a pilgrimage through 
many lands, and the result of his investigations are here set down. He 
visited British India, but for reasons that may be surmised the record 
of his observations there are brief. Thence he proceeded to the Dutch 
Colony of Sumatra, where he seems to have been most struck with the 
excellence of the accommodation provided for the sick and for scientific 
research into prevailing disorders. Thereafter he passed to the Panama 
Canal Zone which presented a rich field for inquiry, and his plain 
unvarnished accotmt of the amazing results reached there by Colonel 
Gorgas, U.S.A., in making possible one of the great engineering feats 
of modern times makes fascinating reading. Here, in an area, in extent 
about fifty miles by five, the major part swamp and all fever-ridden, so 
great had been the death-rate in imported labour, that more from this 
cause than from inherent engineering defects, had the great undertaking 
of Lesseps failed. Not all the genius of United States engineers, great 
though that may be, could have completed the work had it not been 
for the labours of the American scientist who bad made Havannah from 
a place of pestilence to one meet for the dwelling-place of man. 

In 1906 we are reminded that owing to an outbreak of yellow fever, 
there would have been no labourers left on the Isthmus had there been 
ships available to take them away so great was the fear of the epidemic 
then raging, and yet, since that period by the organized and unceasing 
efforts of the sanitary staff in clearing jungle, removing all collections of 
water in the neighbourhood of dwellings, screening houses, oiling the 
surface of tracts and sources of water the risk from which could not be 
removed by other means, trapping insects and fumigating systematically 
houses and villages, not only was the plague stayed—there have been no 
cases since that year—but the ravages of malaria were reduced to a faint 
shadow of their previous proportions. In 1906, the admission into 
Hospital per 1,000 of the labour force was 821, in 1913 it was 96! 

It is, as we have said an amazing record, nor, as Dr. Watson points 
out, is all the story told when the bald facts of the reduction of the 
malaria rate and the disappearance of yellow fever are stated, for it seems 
to be an established fact that a high malaria rate indicates a low health 
standard, and a higher consequent mortality from all disease. 

Short visits were paid to British Guiana and the malaria problem is 
discussed with special reference to the existing conditions, and to 
Barbados where the curious absence of the malady engaged the author's 
serious attention. Local belief attributes more influence to the existence 
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of a minute fish (‘‘ millions’) in controlling the growth of the larve of 
the mosquito than Dr. Watson is inclined to concede, though he advocates 
experimentation on a large scale to settle the question. He himself is 
inclined to attribute the local immunity to the coral structure of the 
island, the soil being thus of so porous a character that the land is 
sufficiently drained to prevent the formation or, at all events the long 
persistence of small collections of water. He indicates, by the way, that 
Barbados will stand to run special risk in the near future when the 
Panama Canal tratlic is in full swing, and we gather that he is not of 
opinion that all that might be done is done to prevent the grave calamity 
which would arise, as things are—the not improbable introduction some 
day of yellow fever into the island. 

Dr. Watson’s book ends, curiously enough, not so much as might be 
surmised, on a note of enthusiasm on the scope for and. prospect of 
success attending the work that lies before the sanitarian in tropical 
countries as on one pointing out that in the opening up of a colony there is 
much to be done in settling its political conditions before he can effect- 
tively enter the field. Armies and police to protect the inhabitants and 
keep the peace, railways and canals to promote intercourse, trade, and the 
distribution of food are, he warns us, of more pressing importance than 
the labours of the health officer, and when it is remembered that it is as 
a health officer that Dr. Watson writes, we must conceJe to him an even 
higher title to be heard—viz., that of one who does not look merely on 
things from his own angle of vision and coloured by his own predilections, 
but as one who “‘sees life steadily and sees it whole.” 

The book is enriched by many excellent photographs and it is couched 
in a style that makes pleasant reading: of a sufficiently engrossing theme. 

H.R. 
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THE TREATMENT OF WOUNDS IN WAR BY MAGNESIUM 
SULPHATE. 
By ALBERT E. MORISON, F.R.C.S. 


Hon. Surgeon, Red Cross Hospital Sunderland ; Visiting Surgeon, Northumber- 
land War Hospital, Newcastle-on- Tyne. 


AND 
Lizutenant WILLIAM J. TULLOCH, 


“Royal Army Medical Corps. 
Lecturer in Bacteriology University of St. Andrews, 


THE nature of wounds produced during the present War has 
materially altered the views of surgeons, and made inadequate 
methods of treatment to which they have long been accustomed in 
civil practice. The ordinary technique of wound treatment fitted 
for civil hospitals has been found wanting in military surgery. 
We have grown so accustonied in virtue of the antiseptic and 
aseptic treatment of wounds, both before and after operation, to 
expect in a healthy wound healing without suppuration that when 
confronted with wounds already infected, as gunshot wounds are, 
we were unprepared to alter our methods of treatment to cope with 
such new conditions as have arisen. 

The wounds caused during the present European campaign are 
very different to those which occurred during the South African 
War, and there appear to be two main points of difference':— 

(1) The Environment.—The seat of War in South Africa, was 
a vast track of virgin soil, sparsely populated, uncultivated, except 
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in the neighbourhood of towns and rivers, and so particularly free 
from organisms. The climate, except during the rainy season, was 
exceptionally dry, the air was free from moisture and the soil over 
which our armies passed was sandy and mostly stony or rocky. 
The sun shone brilliantly all day and almost every day, and in such 
condition septic infection of wounds was the exception rather than 
the rule. 

In Flanders and Belgium almost opposite circumstances prevail. 
The land has for generations been laid out for intensive cultivation 
and is therefore well farmed, it is thickly populated and enriched 
by manures—the excreta of men, horses, and cattle. Such a soil 
lends itself to the growth of very mixed and generous flora of 
organisms, and when one considers that it is in surroundings such 
as these that the trenches are dug, and in which our armies are living 
and fighting—their clothes and persons contaminated with a highly 
infected mud and soil, one ceases to wonder that the conditions of 
the wounds are so changed for the worse. Also the rainfall is great 
and the amount of sunshine comparatively small. ¢ 

(2) The Nature of the Wounds is also materially different to 
those seen in the South African War because the character and 
construction of the projectiles causing them are changed. 

In the Boer War a bullet fired from a Mauser rifle was the chief 
cause of wounds. This bullet had a blunt rounded point of almost 
the same circumference as its base, and as it was usually fired at a 
considerable distance, the bullet had time to settle down in its 
flight and to get rid of the “wobbling,” which occurs in a bullet 
fired at less than 300 yards. The result was a clean cut hole both 
at the points of entrance and exit with little bruising of the tissues 
between. Even when a bone was struck it was generally pierced 
by a hole such as would be bored by a gimlet, and attended by little 
or no splintering. The present German bullet, in contrast to this 
is, more frequently than not, fired at close quarters either from 
rifle or machine gun, it is conical in shape with a sharp point so 
that the centre of balance is moved further back towards its base. 
The ‘‘ wobble” therefore in this bullet is greater than in the one 
previously described, and it is more easily turned off the straight. 
Coming in contact with any resistance—soft tissues and more 
especially bone—the bullet is listed sideways, or in some cases 
makes a complete somersault, so that its base travels first and acts 
as a modified “‘Dum-dum.” It follows that though the wound 
of entry may be small like the ‘ bug-bite” characteristic of the 
South African War, it is exceptional for the wound of exit to be a 
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small, clean-bored one. The characteristics of the exit wound are 
ragged edges and some tissue carried away. In addition the 
amount of tearing, bruising and concussion to intervening tissues 
is such that their resisting power is so lowered that they forma 
suitable nidus for the growth and development of organisms carried 
into the wound. 

A still more important difference is due to the fact that the 
prevailing type of wound caused in this War, in contrast to that in 
South Africa, is produced by shells which vary in type from the 
heavy “Jack Johnsons” to the hand bomb, and all the wounds 
caused by these are ragged and attended with loss of tissue with an 
area round the wound necrotic and devitalized. Fragments of shell 
are rough and jagged, and carry with them into the wounds highly 
septic material, along with portions of clothing, mud, etc. 

The added difficulty experienced in collecting the wounded, 
with the result that they have sometimes to lie for long unattended, 
wet and covered with mud, explains the difficulty in getting rid of 
much of the wound infection. 

These altered conditions in modern warfare have produced 
changes in the opinions of surgeons as to the treatment of wounds. 
One change clearly indicated is that the aseptic surgery to which 
we are accustomed in civil hospitals has not first place in military 
surgery. In exceptional cases the wound is of such a nature that 
if not interfered with it heals without suppuration or constitutional 
disturbance if painted with Tr. iodi. and the first field dressing 
applied, but this cannot be relied upon. The antiseptic treatment 
of wounds is up to the present limited in its usefulness—Lister 
recognized that it was of the greatest prophylactic, but of little 
curative value. There should, in consequence of his work, be no 
doubt that in the early stages of wound treatment the antiseptics 
indicated by him are capable of dealing with sepsis so long as the 
organisms have not gained an entrance into the deeper tissues. 
But it is only under these conditions that they are useful. In 
employing antiseptics sufficiently powerful to destroy organisms 
implanted in a wound, as he pointed out, these chemical substances 
also lower or even destroy the vitality of the tissues with which 
they come in “contact, and so may provide a more suitable and 
extensive field for the further development of the organisms for 
whose destruction they are employed. The antiseptic chosen in 
the early stages of treatment is of importance. It has been our 
practice in recent wounds, both of bone and soft parts, to swab the 
wound freely with pure carbolic acid, packing it afterwards for 
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twenty-four hours with gauze stéeped in carbolic lotion (one in 
twenty). This together with free and dependent drainage has been 
frequently successful in obviating or minimizing sepsis. This igs 
followed at the end of twenty-four hours by the application of the 
magnesium sulphate treatment to be described later. Recently 
there has been a tendency to rely on hypochlorous acid, in the 
form of eusol, or Dakin’s solution, as an antiseptic, and it is 
said that either, while exercising a powerful bactericidal effect 
when brought in contact with infected tissues, has no injurious 
effect upon them. : ; 

Their usefulness, like that of all antiseptic substances, is probably 
limited to cases in their early state and, so far as our experience 
guides us, they are not good throughout the course of treatment. 

Attention has been drawn by Sir Almroth Wright and others to 
the employment of hypertonic solutions, i.e., substances which pro- 
duce a copious flow of lymph from the tissues with which they 
come in contact and by causing a vis-a-tergo, wash the discharges 
and organisms out of the wound, dilute the toxins, and render them 
comparatively harmless. 

It is to our practice for early infected wounds treated as soon as 
possible in France, and later in septic and suppurating cases in 
England by magnesium salts in various dilutions, that we seek to 
draw attention. 

From a clinical point of view hypertonic solutions, to produce 
their ideal results, must have the following properties :— 

(1) They must not be easily absorbed. 

(2) They must stimulate the growth of granulations in the 
whole of the wound and these granulations must be firm, compact 
and vascular. 

(3) Their applications to wounds must be simple and easy, and 
the changing of dressing containing them infrequent and painless. 

The application of magnesium sulphate fulfils these requirements. 
It is not absorbed, the granulations formed under it are ideal, the 
dressings, even in the most septic cases, need only be changed twice 
a day, and its use is painless. It has the additional advantage of 
being cheap, readily procured, and easy to handle. 

Lieutenant Tulloch has undertaken much experimental work, 
and ‘his results, recorded later, offer, in addition to points of clinical 
interest, experimental evidence of the value of magnesium sulphate 
as a surgical dressing in septic cases. 

In no case so treated has there been any symptom of absorption 
(pain, thirst, diarrhoea, rise in temperature). 
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Secondary abscesses and lymphatic infections have not occurred. 
Many patients have expressed their satisfaction as to the painless- 
ness of the dressings. The only instance in which a suspicion of 
absorption arose was the following case: — 

Pte. E. B. was admitted into the Northumberland War Hospital 
on September 14, 1915, suffering from a wound of the left gluteal 
region, which was supposed to have penetrated the abdomen. 
Abdominal section was performed on August 26 in France for 
peritonitis. 

On admission: There was a wound the size of a threepenny- . 
piece in the left gluteal region, and a large granulating wound about 
the size of the palm of a hand in the middle line of the abdomen 
below the umbilicus. The margins of the abdominal wound had 
been drawn together with sutures, but had broken down, and in the 
centre of the wound was a fistula discharging fwcal matter in such 
quantities that the wound had to be dressed five or six times a day. 
The surrounding skin was raw and ulcerated. The abdomen was 
flaccid, and the patient did not complain of pain. Magnesium sul- 
phate dressings were applied, and ordered to be changed twice daily. 
Oleate of zinc ointment was applied to the excoriated skin. 
September 20: The wound had cleaned up considerably, the granu- 
lations were healthy, and the wound was closing in. October 1: 
Patient complained of diarrhcea coming on about every two hours. 
It had no reference to food, and as it was thought it might be due to 
absorption of magnesium sulphate, the dressings were changed to 
spirit gauze and wool, but as this produced no cessation of the 
diarrhoea, he was carefully dieted, and chlorodyne and bismuth given 
medicinally. This arrested the diarrhoea. The magnesium sulphate 
dressings were reapplied, and there were no further symptoms. 
October 29: Wound quite healed, but there was a space between the 
recti muscles filled in only by peritoneum and dense scar tissue. 
January 8, 1916: The scar was excised by an elliptical incision, 
and, in doing this, the peritoneum was opened at the upper angle 
of the wound. The anterior rectus sheaths on each side were 
incised through the whole length of the incision, about } inch from 
the middle line. The opening in the peritoneum was closed with a 
continuous catgut suture, and the two inner flaps of rectus sheath 
with figure-of-eight sutures of the same inaterial, so that this 
portion of the sheath covered the whole of the exposed peritoneum. 
The rectus muscles, with the outer portions of their sheath, were 
brought together with quilted sutures of catgut, and a finer con- 
tinuous suture of catgut approximated the edges. The skin was 
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closed with silkworm gut sutures and horsehair, The wound 
healed, and except for slight subcutaneous hemorrhage caused 
no further trouble. 

The type of granulation produced by magnesium sulphate is 
such that very little absorption is possible from it. A sloughing 
suppurating wound is converted under it in a few days to a bright 
red flat, compact, granulating surface, which lends itself to the rapid 
growth of epithelium from its edges. In deeper wounds, and where 
the bone is injured or laid bare, a similar result may be anticipated. 

' It is the rule that sepsis is held in check, suppuration disappears, 
healthy granulations soon cover the bare bone and tendons, and the 
amount of necrosis is diminished or even entirely prevented. The 
following cases may be offered as ordinary examples : — 

Gnr. G. W. was admitted into the Northumberland War 
Hospital on August 17, 1915, suffering from a gunshot wound of 
the head. The notes supplied accompanying him from France 
were: “ August 7: Shell wound right parieto-frontal region with 
small gutter fracture of bone. Osseous lesion slight, involving only 
the outer table. No injury to inner table. Dura intact and brain 
pulsating well. Had slight weakness of left leg and loss of 
abdominal reflexes on the left side probably due to concussion.” 

On admission: There was a wound, about 14 inch long, un- 
healthy, and suppurating profusely over the right fronto-parietal 
region. Encircling this was a horseshoe-shaped incision with base 
anterior, the operation wound. The flap was as large as the palm 
of a hand. The stitches were still in situ, and two drainage tubes 
passed right under the flap. The stitches and drainage tubes were 
removed, and the wound was opened up in its entirety. The whole 
of the exposed bone, about 4 inches by 3 inches, was white and bare. 
Lint steeped in magnesium sulphate solution was loosely packed 
under the scalp. The whole wound was covered with lint wet in 
the solution, with jaconet and absorbent wool superimposed. It was 
ordered to be dressed twice a day. August 21: The wound was 
much cleaner, discharge less profuse, and granulations were 
showing in places on the bare bone. As we were at this time 
trying magnesium chloride solution of strength 1 to 8 on all septic 
cases in our wards, this was substituted for the sulphate solution. 
August 25: Wound much cleaner, but granulations more flabby, 

‘and bled more freely. Stronger solution (1 to 4) of magnesium 
chloride applied. August 27: Patient developed a sharp attack of 
erysipelas of scalp and face. Dressings changed to magnesium sul- 
phate solution, and lint steeped in it applied to the whole face and 
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head. For some days the patient was seriously ill, with high 
temperature and delirium, but gradually the attack subsided, and on 
September 30 he was able to be out of bed. 

From the date of the reapplication of magnesium sulphate, the 
wounds rapidly improved, pus disappeared, healthy red firm granu- 
lations covered the exposed bone, none of which was lost by 
necrosis. When the whole bone was thus covered, the scalp flap 
was replaced, and by October 30 the wound was entirely healed. 

The development of erysipelas in this case decided us to give up 
the magnesium chloride and return to the magnesium sulphate 
in all cases. 

It seemed to us that in the presence of weak, flabby granula- 
tions, such as the chloride produces, absorption of fluids is probable, 
and the passage of organisms becomes easy. 

If free and dependent drainage is made, and the wound packed 
loosely with lint soaked in magnesium sulphate solution, the 
necessity for drainage tubes no longer exists, for the hypertonic 
action is such as to wash out discharges from the wound, prevent 
the formation of pus, and establish a healthy granulating surface. 

The growth of epithelium from the edges of the wound is 
stimulated, the resulting scar is firm and mobile, and very little 
contraction takes place. (See diagrams.) 

Pte. J. S. was admitted into the Northumberland War 
Hospital on October 12, 1915, suffering from a wound on the left 
hand caused by the bursting of a bomb. 

On admission: There was an extensive lacerated wound on the 
inner and back part of the left hand. The metacarpal bone of the 
little finger had been almost entirely blown away, and the extensor 
tendons were freely exposed. The skin was hanging loose into the 
sloughing, gaping wound. He could move all the fingers slightly 
except the little finger, but could not move the wrist joint. 

X-ray examination showed the proximal end of the fifth meta- 
carpal bone missing. There was also a fracture of the unciform 
bone. The wound was dressed with magnesium sulphate dressings, 
and the drawings show the subsequent progress of the case. Several 
small sequestra were removed on January 5, 1916, and the wound 
healed rapidly. The little finger remained frail and useless. 

The healthy granulating surface also formed a good, aseptic, 
vascular base for skin grafting. 

Lance-Cpl. A. M. was admitted into the Red Cross Hospital on 
September 28, 1915, sutiering from a shell wound of abdominal wall. 
On admission there were three wounds, the largest on the right 
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side of the abdomen beiow the costal margin, about the size of a 
cheese plate ; a second below this in the right iliac fossa and a third 
in the right groin. None of them were deep. All were suppurating 
freely. 

Treatment.—Magnesium sulphate dressings were applied and on 
October 27, when healthy granulations existed, the wounds were 
covered with Thiersch skin-grafts taken from the right thigh. A 
cage of perforated zinc was fastened over the grafts and a sterile 
towel over the top of this so that no direct dressing was applied 
to the grafts. On November 5: cage removed, all grafts were 
holding and a dressing of weak icthyol ointment was applied. 
November 25: patient discharged. from hospital. 

The dressing of septic wounds is not as a rule easy and is 
accompanied by special discomfort and pain to the patient so that 
complicated apparatus and frequent changing of dressing, anything 
that causes more than ordinary inconvenience, is undesirable and 
may be harmful. 

The application of sulphate of magnesium dressing is painless 
and easily carried out and the dressings, even in the most septic 
cases, need only to be changed twice a day. : 

The condition of the wounds when convoys arrive from overseas 
demands attention. The dressings generally consist of gauze which 
has been moistened with some solution and covering it a quantity 
of cotton wool. The wound, soon after the application of such a 
dressing, becomes dry from evaporation, so that difficulty is 
experienced and pain caused by removing the dressings which have 
become adherent to the wound. In the deeper wounds discharges 
are pent up and the condition of the patient and the wound suffer. 
The simplicity of application of magnesium sulphate, and the 
infrequent changes of dressing necessary, allows of several cases 
being attended to in a short time, and makes it the ideal dressing 
for wounds where the transport of the patient is necessary, and 
these deleterious results are likely to happen. 

Mode of Preparation.—A saturated solution of the salt has given 
the best results, both clinically and experimentally—forty ounces of 
magnesium sulphate (by weight) are dissolved in ten ounces of 
glycerine and boiling water sufticient to make a Winchester quart 
(by measure). The glycerine must be added slowly while the 
solution is hot and stirred gently or the salt precipitates on 
cooling. The solution is then sterilized in an autoclave and is 
ready for use. 

Application as a Dressing.—In recent injuries the wound is 
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freely opened up, any foreign body, bullet, portion of shell, 
clothing, etc., is removed and the whole wounded surface is 
swabbed over with pure carbolic acid. In the case of fractures, 
the ends of the bone are treated in the same way, and free 
fragments of bone are removed. The wound is gently packed for 
twenty-four hours with gauze wrung out of carbolic lotion (1 in 20) 
and antiseptic wool applied as an outer dressing. At the end of 
this time, the wound is dressed, the gauze plug is removed, the 
wound is syringed out with magnesium sulphate solution of the 
strength indicated above, no swabbing of the wound 1s done and the 
wound is loosely packed with sterile lint taken out of the magnesium 
sulphate solution in which it is constantly kept. The strips of lint 
used are narrow (from half inch to one inch wide) so that the 
solution with which they are saturated comes in contact with all 
parts of the wound surface. A double layer of lint, wet with the 
solution, covers the whole of the surface wound. This is covered 

* with a piece of jaconet and then cotton wool, the whole dressing being 
fixed loosely by a bandage. In the case of wounds of a later date, 
where sepsis and suppuration are fully established, the treatment 
by carbolic acid is omitted and magnesium sulphate solution is 
commenced at once. Dressings even in the worst cases are changed 
only at twelve -hours intervals thus saving a patient much dis- 
comfort and trouble. The effect on the wound is very striking. 
In two or three days pus has almost disappeared, sloughs begin 
to separate, and the whole surface presents a bright red colour. 
The granulations never become flabby or cedematous, but instead 
a firm, vascular, healing wound is seen. Scratching the surface of 
the wound with a probe hardly disturbs the vascular granulations. 
The growth of epithelium from the edges of the wound proceeds 
vigorously and the treatment may be continued with advantage 
until the entire wound is healed. The resulting scar is firm and 
elastic and seldom tends to contract or to become painful. 

Pte. A. B. was admitted into the Red Cross Hospital on 
March 22, 1915, suffering from an injury to the left leg. A posterior 
splint was applied to the leg during transport from France and on 
removing the dressings, pus poured from a wound in the back of 
theleg. A drainage tube passed under a bridge of skin and muscles 
in the middle of the calf, and a large gaping wound was present on 
the inner side of the calf muscles. He stated that a large piece of 
shell had passed right through the calf of the leg. No fracture 
could be found on examination or by X-rays. 

Treatment.—The leg was slung on a cradle, the drainage tube 
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removed and the wound lightly packed with lint wrung out of 
magnesium sulphate solution. Progress made was very rapid, the 
wound soon healed and cn April 30 he was discharged to a conva- 
lescent home with the wound quite healed and a mobile scar. 

In sume cases where the dressing has extended over the skin 
surrounding the wound, pustules appear from some irritating effect 
of the solution on the skin glands. To prevent this occurring the 
lint should not much more than cover the wound, or the neighbour- 
ing skin may be smeared with oleate of zinc ointment. 

We tried in a series of cases diluting the solution a half, a quarter, 
and an eighth, and also substituting magnesium chloride in half the 
strength of sulphate (1 in 4); but on every occasion on which this 
was done pus again appeared in the wounds, granulations became 
flabby, weak and cedematous and bled too freely when touched. 
On returning to the stronger solution the wound again resumed 
a healthy appearance. The laboratory experiments by Lieutenant 
Tulloch largely explain the results of the clinical findings. 

Constitutional symptoms seldom occur, probably owing to the 
fact that owing to the density of the granulations absorption does 
not take place. There is therefore no general disturbance of health. 
There is an absence of lymphatic and glandular infection and 
secondary abscesses have been in my experience unknown. 

The effect in the majority of compound fractures is very quickly 
manifest. Pus rapidly disappears and the amount of necrosis in 
comminuted cases appears, as would be expected when infection is 
diminished, to be materially less. 

In the wards about a Winchester quart of the solution is used 
every day in dressing about forty cases, and the cheapness of the 
lotion, with the infrequent dressings required, means no inconsider- 
able saving of expense. 


INVESTIGATION OF MAGNESIUM SULPHATE SOLUTION WITH A 
View vo 1ts EMPLOYMENT IN THE TREATMENT OF SEPTIC 
Wounps. : 

(By Lieutenant W. J. Tutocu.) 

Solutions of salts are at present so extensively used in the treat- 
ment of wounds that a number of problems presented by their 
employment are worthy of consideration. 

So far the salt that has naturally received most attention in this 
connexion—thanks to the brilliant work of Sir A. E. Wright—has 
been sodium chloride, presumably because it is the predominant 
electrolyte of the tissues and its use as an ‘‘ osmotic cleanser” is 
therefore regarded as free from danger. 
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While the value of NaCl as an inducer of “lymph lavage” 
cannot be gainsaid, it appears questionable if it is the best 
“osmosing ” solution that could be made use of, for, in addition to 
the power of producing lymph flow by osmosis, certain other 
properties of the solutions employed have to be considered. Among 
these may be cited the following :— 

(1) Its influence on the proteolytic action of pus. ; 

(2) The extent to which the salt is absorbed by granulations. 

* (3) The effect of the salt on phagocytosis. 

(4) The type of granulation produced. 

(5) The influence of the salt on the bacterial flora of the wound. 

Of these, the second, third and fourth are interdependent and 
their relation toa wound infection is of supreme importance, in that 
a barrier of compact healthy granulations is the best safeguard that 
the tissues can have against bacterial invasion, with its sequele 
of secondary abscess formation and spreading infection of the 
wound area. 

If the salt used for producing osmosis be absorbed the danger 
of causing the granulations to become soft and puffy is not 
negligible. 

Among the less readily absorbed salts MgSO, is prominent and_ 
the following experiments have been undertaken with a view to 
determining its properties in respect of surgical therapeutics. 


Metryuop EMPLOYED FOR STANDARDIZING THE SOLUTIONS USED. 


The basis upon which the solutions employed were standardized 
is as follows :— 

The concentration of magnesium sulphate employed by Mr. A. E. 
Morison in his wards was considered as unity, and a series of 
dilutions of salts—NaCl, MgCl,, Na,SO,—of equiosmotic value was 
prepared. The equiosmotic power in each case was arrived at by 
the method of Hamburger [1]. It was found that a solution of 
approximately twelve per cent NaCl had to be diluted with the same 
bulk of water as had the solution of MgSO, employed to render 
both isotonic with human blood corpuscles. 

The solutions of the salts were made in series, halving the 
concentration in each successive tube so that in a series of six 
tubes—“a”’ to “f”’—of the MgSO, solution, we had “a” equal 
tol, “b” =3, “e"=4, “d” =4, “e” = 45 and “f” = » of the 
strength of solution which had been employed in wound treatment, 
while in the NaCl series “a” was equal to 4, “b” to 2, “ce” tol, 
“d” to 4, ‘‘e” to 4, and “f" to 4 of the strength of Wright’s 
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hypertonic saline, assuming this to be a three per cent solution 
of salt. 

In each experiment, corresponding series of Na,SO, and MgCl, 
were also examined, the object being to determine if possible the 
action of the ions Mg, Cl, Na, and SO, as distinct from the molecules ° 
of MgSO, and NaCl. 


(1) Experiments relating to the Influence of Salts on the 
Proteolytic Action of Pus. 


It is known that pus has proteolytic properties, and if left in 
contact with a wound interferes to some extent with the growth 
of new tissue. This interference however, is of but little import 
where highly vascular tissue is concerned for such tissue contains 
sufficient serum to inhibit this proteolytic activity, and largely to 
negative its ill effect. Ordinarily proteolysis is of importance 
because it interferes with epithelialization, when the avascular 
and therefore not antiproteolytic epithelium experiences difficulty 
in growing in presence of pus. 

If then the magnesium sulphate dressing is to be used as & 
fomentation, and unless it can be so used it has little advantage 

_over salt, it must interfere with this proteolytic activity of the 
wound exudate. 

The first series of tests was carried out with a view to investi- 
gation of this point. 


Series No. 1. 


Experiment No.1. Influence of the Salts on Tryptic Digestion.— 
Before carrying out the experiment the dose of trypsin necessary 
for complete digestion—in one hour at 50° C.—of that quantity of 
protein suspension employed in the tests was determined, the 
reactions being carried out in 0°9 per cent NaCl plus 0-5 per cent 
Na,CO,. 

Using twice the dose of trypsin as ascertained by the above pro- 
cedure, and working under the same conditions in the presence of 
varying dilutions of the salts, the following result was obtained :— 


1 4 t s te 
MgSO, (as used in the wards) ory a on on 
NaCl (equiosmotic with MgSO,) ey EP. Se RS sa KS ee Kee 
MgCl, (equiosmotic with MgSO,) i eT cd 
Na,SO, (equiosmotic with MgSO.) .. p .. X « KX « X x 


x complete digestion of the protein. 
no digestion. 


partial digestion. 


P 


woud 
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These results proved that the Mg salts markedly interfere with 
the action of trypsin. This seems to depend on the Mg ion, and it 
is not improbable that other divalent cations would have a similar 
effect. This point, however, has not been investigated.- 

The experiment is suggestive, but is open to the obvious 
criticism that trypsin is not pus and the mechanism of proteolysis 
by pus may well be different from that of trypsin proteolysis, just as 
the mechanism of peptic digestion differs from that of tryptic 
digestion. ; 

Series No. 2. 

Effect of the Salts on Leucocyte Ferments.—In view of the above 
criticism other methods were devised to show the influence of the 
salts on the ferment activity of leucocytes. 

A few preliminary tests were made employing a technique 
similar to that of the Abderhalden test, but owing to the supply 
of ninhydrin running short sufficient observations could not be 
made to permit of any conclusions being drawn from the work done. 

It was then decided to make use of the method described by 
Wright for investigating the “antitryptic” action of serum in 
further examination of the problem. 

A thirty per cent peptone gelatine standardized to plus 20 of 
Eyre’s scale was used as the material to be digested. This con- 
centration of gelatine was chosen so that with the addition of an 
equal volume of electrolyte to be examined the strength of the 
gelatine equalled fifteen per cent (plus ten of Eyre’s scale). 

The obtaining of sutticient leucocytes free from serum was a 
problem that presented some difficulty, and after a few preliminary 
examinations it was decided to employ washed clot as the source 
of the leucocyte ferments. 

Blood, obtained with care to prevent gross contamination was 
set to coagulate overnight, the clot was then washed in sterile 
water, forced through a fine sieve into a large volume of sterile 
water—temperature about 40° C.—contained in wash-bottle flask. 
Before proceeding to wash the clot the total weight of blood was 
determined and a known fraction of this was treated in the same 
way, its residue after washing being weighed in order to estimate 
the weight of washed clot obtained from the blood. 

The fluid in the flask was renewed several times and the flask 
was shaken until the clot became almost colourless. The water 
was then run off and the deposit of washed clot was smeared over 
the interior of the flask by means of a sterile glass spatula; the 
flask was then inverted and the excess of water allowed to drain off. 
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For each 0°5 gramme of washed and drained clot in the flask 
one cubic centimetre of thirty per cent gelatine was added and the 
whole well mixed. This constituted a ‘‘clot-gelatine mixture” 
which could be used in this series of experiments, and of this 
mixture 1:5 cubic centimetres were added by means of a wide- 
mouthed pipette to an equal volume of the solutions of salts to be 
investigated. 

Experiment A.—In this experiment human clot was used, the 
above quantities of the reagents being employed. The clot was 
obtained from the pooled blood of cases examined by the Wasser- 
mann test, all the blood samples employed having given negative 
reactions. 

After mixing the reagents the tubes were incubated at 50°C. 
for twenty-four hours, removed from the incubator, and then 
placed in water at 7°C. for two hours to harden the gelatine before 
readings of the experiment were taken. 

The following result was obtained :— 


4 4 4 ro * 4 
MgSO, x x x x x x 
Na,SO, x x x x x x 
MgCl, _ 2 x x x x 
NaCl . _ = a x x x 
At forty-eight hours :— 
MgSO, o x xX. X x x x 
Na.SOq x XP sc, Ak: x .x x 
MgCl, = = 2. x x x 
NaCl - - - 2 x x 
At seventy-two hours:— 
MgSQ, - ee Xe Koee Kowe x x 
Na,SO, o o oo Ki we Ko Kw XK x x 
MgCl, on i ee 2 ? x x 
NaCl . on eT ed ? x x 
At ninety-six hours :— 
MgSO, . we, UKE tel Res, WED ee Ox x x 
Na,SO, ve ee eer S, et er ee, 2. x x 
MgCl, ©. o- we ee ee ee? x x 
NaCl a ae se ee ee ee? x x 


x gelatine on cooling still sets. 
gelatine liquefied. 


result not satiefactory, or no definite result. 


2 


noua 


The above results suggest that of the salts examined, MgSO, 
only has an inhibitory influence in the conditions under which the 
experiment was performed on the liquefaction of gelatine by leuco- 
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cyte ferments, but the evidence, while suggestive, is not conclusive, 
for it may be that the result depends largely upon the influence of 
the electrolytes themselves upon the gelatine. The fact that 
liquefaction has occurred only in the presence of the higher con- 
centrations of the salts points to this, although controlled experi- 
ments (vide Experiment B) suggest that some factor other than the 
electrolytes must be considered as taking a part in the liquefaction. 

That salts alone have a marked effect on gelatine is well known. 
“Saline digestion of gelatine” is a phenomenon long recognized, 
and it would appear from the experiment under consideration that 
the converse may occur, both Na,SO, and MgSO, tending to 
harden gelatine. This hardening effect masks the digestion in 
presence of Na,SO, until incubation has been in progress for 
three to four days. 

It will be noted that in the above experiment the highest 
concentration of the salts are equal to six per cent NaCl, not 
twelve per cent as in the experiments of the other series, and in the 
trypsin experiment first described. The concentrations were 
reduced so that the effect of the salts alone upon the gelatine would 
vitiate the results to a less extent than would have been the case 
were the highest concentrations used. Strong solutions of NaCl 
markedly interfere with the setting of gelatine, liquefying it in 
neutral solution, and precipitating it in presence of acid. 

It is interesting to note in this connexion that Rubinstein [2], 
investigating the “ antipeptic ” influence of blood salts, found that 
Na,SO, and NaCl had no “antipeptic” properties, while the 
phosphates of magnesium and calcium were very active, the former 
being five times as active in inhibiting peptic digestion as the 
latter. It is only fair to relate in this connexion that the findings 
of Grutzner and Pfleiderer do not agree with those of Rubinstein in 
respect of the influence of Na,SO, on peptic digestion. 

Experiment B.—As the results of Experiment A of this series 
were open to criticism on the ground that the test was performed 
at 50°C., another series was set up using the same technique, but 
substituting washed sheep clot for sacliog human clot and 
incubating at 37°C. ° 

Here greater difficulty was experienced in obtaining clot free 
from gross contamination than was the case when human clot was 
employed, and the technique had to be so modified that growth of 
contaminating organisms could be inhibited at 37°C. This was 
done by incubating the tubes in a metal box, the floor of which 
was covered with cotton wool on which was sprinkled ten cubic 
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centimetres of chloroform, after which the lid was sealed down 
with plasticine. Tubes of broth sown with Bacillus coli, B. 
subtilis, and Staphylococcus aureus were incubated along with the 
gelatine tubes to ensure that the chloroform vapour employed 
sufficed to prevent the growth of these organisms. 

Employing this method the following results were obtained, the 
experiments with the clot present being controlled by a similar 
series of tubes containing no clot. 

After twenty-four hours’ incubation at 37°C. :— 


Without clot With clot 
—_—<$—$_—_—* 
4 4 a 4 4 for ok Ow 
MgSO, oe Kee Xe X . x Se eerie aera 4 
Na,SO, oe Xoo KK Kee XX x Kuk 
NaCl oe Keep Kae Xe be erie aoe 4 ee 4 
MgCl, x Kee bs —. pw kx x Xue 
After forty-eight hours’ incubation :— 
Without clot With clot 
—_—_? —_— a 
4 [nD 4 z $ oo soo 
MgSO, oe Kee Kioe Koe Kee Ke X Kee Xow Kae Boe BE 
Na,SO, oe Kee Kae Kino Xow Bee X b See ae Kee EZ ais kX 
NaCl oe Xe Kee Xe Ke Kee eee KK KW 
MgCl, Fee her rine tare Arey <eeeray Fy ee KW EWE x 
After seventy-two hours’ incubation :— 
Without clot With clot 
i 4 vn oh as ss %& 
MgSO, oo Xe Kew Xww x x . x... 
Na,SO, re KXswX.. OX x... 
NaCl oe Kae , ar Sr 3 x . x... 
MgCl, Apes Sri 5 ares ereae 4 x ~X¥..2 
After ninety-six hours’ incubation :— 
Without clot - With clot 
pe See —_—_—_—_—_— 
4 t Ads ok te 1 4 igs aod 
MgSO, oe Xoo Kee Kew Ke Kae X oe Kee Xoo Xoo Kee Pew 
Na,SO, oe Kae Moe Kee Kee XK ori ee ee ee 
NaCl we Kae Kee Kee Nee KW eee eek 
MgCl, © Bise Kee Kee Kee Bue ome Pw EWE 
x = gelatine solidified. 
— = gelatine not solidified. , 
p = gelatine fluid, but markedly viscous. 


The observations in this experiment were made under the same 
conditions as in the previous test and the above result (after four 
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days’ incubation) was verified by allowing the tubes to set overnight. 
The result was the same as that noted, but in the Na,SO, series 
“with clot,” the liquefied gelatine was more viscous than in the 
case of the chlorides. 

This experiment was repeated several times, both at 37° C. and 
50° C., and the results, while not absolutely constant, all showed 
the following points in common :— 

(a) The controls did not show liquefaction. 

(b) In presence of the higher concentrations of the chlorides the 
gelatine was liquefied if clot was present. 

(c) The Na,SO, series was always difficult of interpretation, 
there being no liquefaction till the third day. 

(d) Liquefaction, unless exceptionally, did not occur in presence 
of MgSO,, and then only in presence of the lowest concentration 
examined, 

These results suggest that MgSO, has an inhibitory influence 
upon the digestion of gelatine by blood clot—a property not shared 
by the other salts examined—but the conditions of the reagents in 
the tubes in these experiments are so complex that a slight altera- 
tion in the conditions of the test might lead to very different results. 

I therefore hesitate to draw any definite conclusions from these 
experiments even though, as indicated above, the findings are fairly 
constant, and I believe that a more satisfactory indication of the 
antiproteolytic properties of MgSO, is to be found by observation 
of the comparative rates of epithelialization of wounds treated by 
MgSO, and hypertonic salt. , 


(2) Note Concerning Absorption of MgSO, 


Although we cannot offer definite evidence to the effect that 
MgSO, is not absorbed by granulation tissue we have good grounds 
for believing that absorption of this salt, if it occurs at all, is so 
slight as to be almost negligible. 

Physical chemistry suggests this. Hober [3] showed that 
Mg ion was the slowest in passing through animal membranes— 
such as intestine—of all the cations he examined. Na ion passed 
through much more rapidly. : 

He also found that of the anions Cl was the most, and SO, the 
least absorbable of the ions investigated. 

Pharmacology, too, indicates thdt the action of MgSO,, in the 
intestine at least, is mainly osmotic, the salt not being absorbed. 


As definite experimental evidence on the point under considera. 
27 
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tion is lacking, I shall not further elaborate this section of the work, 
but desire to call attention to the following points. 

The granulations in wounds treated with MgSO, do not tend to 
become flabby and there is little pain associated with the treatment. 
Both these facts suggest that absorption does not take place. 

The employment of NaCl in comparison causes considerable 
pain, and of a number of cases thus treated the granulations tended 
to become redundant. 

As illustration of this point I may cite the experience of Major 
D'Oyly Grange, Surgical Registrar, Northumberland War Hospital, 
who finds that not infrequently treatment by continuous irrigation 
with three to five per cent NaCl results in the granulation tissue 
becoming oedematous. The cedema may be transient and is soon 
reduced when the three per cent NaCl solution is replaced by 
0°75 per cent. 

This oedema probably arises thus: Salt is absorbed by the 
superficial granulations which then become “ hypertonic” to the 
underlying tissues; should the fluid from the deeper tissues pass at 
a greater rate to these granulations than the fluid is withdrawn 
from them to the solution bathing the wound surface, a condition 
of water stasis will ensue. Though clinical evidence indicates that 
in most cases the stasis is but temporary and an equilibrium is soon 
established, nevertheless NaCl is being absorbed all the time that 
.NaCl dressings or irrigation fluids are in contact with wounds. I 
think that this is a point of great importance, for largely upon it 
depends our thesis that MgSO, presents advantages over NaCl as 
an “osmotic cleanser” of wounds. Not being absorbed it in no way 
interferes with the vital activities of the cells of granulation tissue. 

We have used MgCl, in a few cases but this salt was found to 
answer less satisfactorily than MgSO,. I believe that it is less 
satisfactory because it is more readily absorbed than MgSQ,. 


(3) Influence of Salts on Phagocytosis. 


It is my belief that MgSO, has a distinct advantage over NaCl, 
as, by virtue of its not being absorbed, it will not interfere with the 
phagocytic activity of living leucocytes. 

It is well known that phagocytosis is not so active in presence 
of hypertonic solutions of NaCl as it is in isotonic saline, and in 
employing NaCl, which is readily absorbed, there is a risk of inter- 
fering with the phagocytic power of the leucocytes in the granulations, 

Our aim should be to obtain a dressing which would not interfere 
with the digestive and phagocytic activities of the white cells so 
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long as these are constituents of living tissue, but one which will 
inhibit their proteolytic power when the leucocytes escape and 
become part of the purulent discharge. 

The following opsonic estimations show the effect of the salts 
under consideration on the power of phagocytosis. 

Opsonic tests were set up as follows :— 

(1) Tube “a”—Equal volumes of Staphylococcus aureus 
emulsion, washed leucocyte suspension, serum, and twelve per cent 
salt were mixed and incubated at 37°C. for fifteen minutes, a slide 
was then prepared in the usual way and a count of organisms in 
100 leucocytes was made. The staphylococcus and _ leucocyte 
emulsions were both prepared in 0°85 per cent NaCl. In this tube 
then the NaCl = 3°65 per cent. 

(2) Tube ‘‘b”—Prepared in the same way but the twelve per 
cent NaCl was replaced by six per cent. The NaCl concentration 
= 2°06 per cent. 

(3) Tube “c”—As before, but three per cent NaCl used in place 
of twelve per cent NaCl concentration = 1°31 per cent. 

(4) Tube “d”—As before, but 1°5 per cent NaCl used = NaCl 
concentration = 0°93 per cent. 

(5) Tube “e”—Used 0°75 per cent—Concentration of NaCl = 
0:75 per cent. 

(6) Tube “ f””—Used 0:375 NaCl—Concentration of NaCl = 0°63 
per cent. 

A similar series of tubes each containing MgSO, in place of the 
NaCl—12 per cent, 6 per cent, 3 per cent, 1°5 per cent, 0°75 per cent, 
0°375 per cent—was set up and dealt with in exactly the same way 
as were the NaCl series, for comparison with these. 

Employing this technique the following results were obtained, 
the numbers indicating the cocci phagocytosed per leucocyte in 
the count of 100 cells :— 


Nac MgsO, 

Per cent, Per cent 6 
"“a,"'3-65, ingested organisms= 0:04 .. ‘‘a,"’ equiosmotic with 3°65 NaCl, ingested organisms = 0-00, 
"b,"2°06, 55 7 = 0°26 .. *b,” + » 206 ,, é = 0:18, 
“e131, » ” Sb tte ”» oy, LBL as ” a = OF. 
“d,"0-93, i 5 = 57 ..d,” rr » O93 ,, aH Gi = 51. 
“e," 0-75, ” ” = 9°36... ‘e,” 35 » O75 ,, " ” = 85. 
“£,°0°63, *¥ +3 2133 4. £,"" a » 063 ,, ” =141, 


These results are interesting because they show that even a 
moderate increase in the tonicity of the fluids causes some 
inhibition of phagocytosis. 

I was surprised however, that MgSO, did not cause more marked 
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inhibition than was the case, for it appeared not improbable that 
the Mg ion would exert a toxic influence, apart from the influence 
of increased tonicity, in respect of the phagocytic process. 

The point is only of minor import however, as the non-absorption 
of MgSO, would rule out any deleterious effect caused through this 
mechanism. 


(4) Type of Granulation Produced. 


The granulations resulting after the MgSO, treatment are flat, 
compact, and vascular, making a formidable defence against 
organismal invasion of the surrounding tissues. These character- 
istics must be associated with the absence of absorption of the 
salt for reasons indicated in the preceding section. 

It is also important to remember that, being compact throughout 
the course of treatment almost from its inception, the granulations 
form a good scar, which is remarkably mobile, and does not tend to 
contract so much as an ordinary scar of a similar size would 
certainly do. 


(5) The Effect of MgSO, and Solutions of other Salts (Equiosmotic) 
with MgSO, Solutions on the Growth of Organisms Infecting 
Wounds. 


A final series of experiments was carried out to determine the 
influence of NaCl, MgSO., Na,SO,, and MgCl,, upon growth of 
the organisms commonly found infecting wounds. 

Broth containing 2 per cent peptone was used to dilute the 
solutions which were made equimolecular with 12 per cent, 6 per 
cent, 3 per cent, 1°5 per cent, 0°75 per cent, and 0°375 per cent 
NaCl in each series. To each of the tubes containing these con- 
centrations of electrolytes there was added one cubic centimetre 
(equal volume) of broth heavily inoculated with the organism to be 
examined. The tubes were then incubated for twenty-four hours 
at 37° C., and examined both macroscopically and by film 
preparations. 

Experiment A.—Examining in this way a streptococcus of the 
“ pyogenes” type, isolated recently from a wound, the results shown 
in the table were obtained. 

These results show that both MgCl, and MgSO, exert a 
restraining influence on the growth of streptococcus greater than 
do NaCl and Na,SO,. This effect appears to depend on the 
Mg ion, for experiments in which the gradation of concentrations 
was less abrupt showed that MgCl, was more active than MgSO,— 
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a result that one would expect in view of the more marked 
dissociation of the chloride. 


Necl f 
concentration NaGl MgSO, Na,80, MgCl, 


6 percent |Nogrowth ..|Nogrowth ..|Nogrowth  ..) No growth. 
3 ie Good growth;, ,, ” ++; Good growth;! ,, <i 
the organisms organisms 
show normal] . ; Show normal , 
appearance | &ppearance i 
15 Ns Good growth;|Fair growth;;Good growth; {Slight growth; 
normal great variety; normal great variety in 
in shape and shape and 
in staining pro- ' staining  pro- 
perties | perties. 
O75) (yy Good growth;;Good growth; Good growth; ; Good growth; 
| normal | normal | pormal normal. 
0375 ,, Good growth; Good growth; Good growth;| Good growth; 


normal ; normal normal | normal. 
| 


In the above experiment, and in those which follow, the highest 
concentration of the salts is equal to six per cent, the reduction in 
concentration being due to the addition of the inoculated broth to 
the dilutions of the salt. 

Experiment B.—A similar experiment was carried out with 
staphylococci, and here none of the salts could be shown to inter- 
fere with growth of the organisms. 

Experiment C.—In this exferiment the organism investigated 
was B. coli, and the results were peculiar in that very marked 
involution of the organism occurred in presence of the Mg salts, 
while, with the higher concentrations of all the salts, the organism 
developed as a streptobacillus. The involuted forms in the tubes 
containing the higher concentrations of the Mg salts were very 
bizarre in appearance, being as much as 30 w in length and shaped 
liked Higginson enema syringes. 

The table on next page shows the results of the examination of 
B. coli. 

Here, again, is evidence of the inhibitory power of the Mg ion, 
as shown by the marked inhibition of the growth of B coli in 
presence of Mg salts, and notably in presence of the easily disso- 
ciated chloride. 

Experiment D.—B. pyocyaneus was examined also, but growth 
took place in the presence of these concentrations of the salts 
that were tested in this series. The highest concentration of 
MgCl, and MgSO, caused some involution of the bacilli. This 
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slight inhibitory action of Mg, in respect of B. pyocyaneus, could 
be clearly demonstrated with solutions of double strength of those 
employed in the experiments of this series. 


NaCl 


-censonteition NaCl MgSO, Na,8O, MgCl, 


6 percent ‘Poor growth: | Slight growth;) Good growth, | No growth. 
| the bacilli} organisms are; large in size; 
are very| extremely large;, show marked 
largeandare| are all spindle-; chain forma- 
arranged in| shaped, and’ tion, 
chain forma-| show great irre- ; 
H 
j 


tion gularity of stain- ; 
ing 
3 Organisms! Fairgrowth;chain Good growth;|Very slight 
‘ large; _ar-! formation; epin-; organisms are| growth ; all the 
ranged in| dleformsinlarge larger than| bacilli are spin- 
short chains} numbers; stain’ normal, but] dle-shaped, and 
irregular | show no chain| very large. 
formation 

15 Ab. Normal ..| Organisms are Normal .. | Chain formation; 

I large, and show | irregular stain- 
marked chain | ing ; some spin- 
formation : dle forms. 

075 | fn ..|Normal ..  ..| ,, .. | Bacilli are large, 
and show chain 
formation. 

0-375 =, Me ae 9 i a a -- | Normal. 


Experiments E. and F.—Two saccharose fermenting diph- 
theroids obtained from wounds were investigated in the same way, 
but no inhibitory action was observable. 

Experiment G.—I was so struck with the examination of strepto- 
coccus (Experiment A of this series) that I decided to inoculate a 
series of tubes of the four salts with a mixed culture of strepto- 
coccus and B. pyocyaneus. 

A tube containing twenty cubic centimetres of nutrient broth 
was heavily inoculated with streptococci (one cubic centimetre of a 
twenty-four hour broth culture), and lightly with B. pyocyaneus 
(a very small loopful of a twenty-four hours’ broth culture). The 
broth sown thus with the two organisms was distributed into the 
series of dilutions of the four salts, and the tubes examined after 
twenty-four hours, and again after forty-eight hours’ incubation 
at 37° C. 

In the MgSO, and MgCl, series only pyocyaneus grew in the 
two highest concentrations and streptococci were very few in 
number in the tube containing the third highest concentration of 
these salts, while in the corresponding series of sodium salts the 
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streptococci were numerous in the second higher concentration and 
a few could be demonstrated even in the highest concentration. 

This aspect of the work was of so much interest that it was 
decided to make some direct examinations of wound exudates by 
means of Wright's lymph leeches. Two of these examinations— 
which were repeated to exclude technical error—are so striking that 
I feel they are worthy of special note. 

(1) Two Wright lymph leeches were applied to a granulating 
surface known to contain streptococci, and before application each 
was half filled with sterile solution—one with MgSO, as used by 
Mr. Morison, the other with twelve per cent NaCl. Both leeches 
were left under the dressing for a period of four hours. On removing 
the dressings the leeches were transferred to sterile test tubes 
and incubated from 6 p.m. to 9 a.m. The fluid from each was 
pipetted into broth which was then incubated at 37°C. for twenty- 
four hours. The broth inoculated with the contents of the “salt 
leech’ gave a copious growth of streptococci, that inoculated with 
the contents of the “‘ MgSO, leech ” gave no growth. 

(2) Similar experiments carried out on wounds with mixed 
infection with streptococci and pyocyaneus gave corresponding 
results. Both streptococcus and pyocyaneus appeared in cultures 
from the “salt leeches,” pyocyaneus alone in cultures from the 
“MgSO, leeches.” 


ConcLusions. 


(1) From the first series of experiments it appears that MgSO, 
exhibits to a greater degree than do the other salts investigated 
the desirable property of interfering with the digestive activity 
of pus. 

This statement is made with reservation as the experimental 
methods that one is forced to employ are open to certain criticisms, 
and I suggest that the rate of epithelialization of the wounds treated 
would give a truer index of the property than experimental investiga- 
tion does. : 

(2) MgSO, has not so markedly inhibitory an action on 
phagocytosis as one would expect and, therefore, even if it be 
absorbed to a slight extent, it would not have a deleterious influence 
on the process, while salt, being more readily absorbed, might well 
interfere with this function of the leucocytes. 

(8) Experimental work in physical chemistry and pharmacology 
points to MgSO, as the least absorbable of the readily soluble salts, 


398 Treatment of Wounds by Magnesium Sulphate 


while clinical evidence—absence of pain, etc.—points in the same 
direction. 

(4) By virtue of the non-absorption of MgSO, the granulations 
produced are more compact than when a more readily absorbable 
salt. is employed. 

(5) The Mg ion has a markedly inhibitory action on the growth 
of streptococci and B. coli, and a slightly inhibitory effect on the 
growth of pyocyaneus. It has, however, no easily demonstrable 
influence in the concentrations examined, on the growth of 
staphylococci, or on the diphtheroids investigated. 

Incorporating these conclusions in a final note one may say that 
it appears from the above findings that MgSO, would be the most 
satisfactory sait to employ for the production of ‘‘ lymph lavage ” 
and its properties indicate that it might be used satisfactorily and 
safely in the form of a fomentation. 

I lay stress on this last point, for if the fomentations only 
require renewal twice daily the dangers of manipulation are much 
reduced and the work of the wards is lightened. 

We wish to point out that we do not suggest that MgSO, 
solutions ought to be employed for a first dressing for fresh wounds. 
These dressings we think should be strongly antiseptic in character, 
their function being prophylactic rather than curative. It is asa 
curative dressing in the succeeding phase that we suggest MgSO, 
might be made use of with great advantage. 

For permission to publish this paper we are indebted to Colonel 
G. G. Adams, A.M.S., Commandant of the Northumberland War 
Hospital. 
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(Report to the Medical Research Committee.) 


Dcerine the epidemic of 1914-15 it was reported 'that some 
of the cases were treated advantageously with that type of anti- 
serum which showed the highest agglutinative power for the 
meningococcus isolated from the first lot of cerebrospinal fluid 
obtained. In view of the experiences then gained and the prepara- 
tion of special anti-sera from the strains of meningococci yielded 
by the last outbreak, it seemed worth while to examine our 1915-16 
cases day by day in order to form some idea of the behaviour of the 
meningococcus under the influence of the newer conditions of 
treatment. As only a certain number of the patients in each 
district offer suitable opportunities for this form of observation, 
we venture to record our findings at this early date in the hope 
that it may prompt elsewhere some critical investigation of our 
results. 

The plan of work in each case was as follows :— 

(1) The routine microscopical and cultural examinations of 
lumbar puncture fluids, blood, urine and nasopharynx. 

(2) Agglutinin estimations of blood and cerebrospinal fluids 


(a) With cerebrospinal coccus isolated same day. 

(6) With cerebrospinal cocci isolated on previous days. 

(c) With nasopharyngeal cocci isolated on same day. 

(d) With nasopharyngeal cocci isolated on previous days. 

(e) With stock strains of meningococci, representing 
Types I, II, and III, and in one case No. IV also. 


400 Changes in the Meningococcus during the Acute Attack 


(3) Determination of the agglutinability of cocci isolated from 
cerebrospinal fluid and nasopharynx with monovalent sera obtained 
with meningococci, Types I, II, and III. 

(4) Estimation of the agglutinable capacities of the same cocci 
with therapeutic sera—Ariny, Lister and Dopter. These were 
each from one lot and were preserved in sealed capsules. 

(5) Absorption experiments with the cocci isolated and homo- 
logous and standard sera. 

(6) Preparation and testing of immune sera prepared for 
each coccus. 

METHODS. 


Conscious of the many difficulties and possible fallacies con- 
nected with this type of work, we decided that it was best to adhere 
in every detail to the procedures recommended by the Central 
Cerebrospinal Laboratory at Millbank. In this way, whatever 
results were obtained they would be comparable with the work 
done in other laboratories and would be presented | in a form 
available for critical observations. 

Consequently, cultures were made on the Army trypagar with 
superficial smearings of fresh blood and glucose. The agglutinating 
sera and stock cocci were those supplied by the Central Laboratory 
and their control normal sera and standard sera were put up with 
each experiment. Absorptions were carried out on the lines 
suggested by Gordon, the centrifuge and number of revolutions, 
temperature, density of suspensions, tubes and apparatus being 
unvaried throughout. 

For nasopharyngeal isolations, West’s swabs were always used, 
plates were sown at the time the swab was taken and incubated 
at once. Cerebrospinal fluid was examined within a short time 
after removal and plates were incubated for twenty-four hours with 
the addition of ascitic glucose in order to provide against any 
failure of primary platings. Subcultures were kept up on blood 
agar and egg media. : 

Bacterial emulsions were prepared from the first subcultures 
according to the method used by Gordon, and large quantities were 
made so as to provide against the dying out of the subcultures. 
We did not make the suspensions otherwise than by heating, 
although some observations had convinced us that it is in this part 
of the procedure that experimental error has the greater sway. 
To follow one’s own choice of method would militate against the 
general work now in hand. At the same time we feel that it is 
necessary to point to the need for additional work on the prepara- 
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tion of emulsions in order to approach more nearly the precise 
chemical changes which the tissue cells and fluids have to meet 
during the course of an attack. 

Fermentation reactions and agglutinations were carried out and 
the results recorded on present-day lines. 

Blood serum was drawn off from the clot and kept in the cold 
in sealed capsules. Cerebrospinal fluid was centrifugalized and the 
clear supernatant layers placed in the cold. 

The agglutinations were macroscopical and conducted at 55° C. 
in a moist oven for twenty-four hours, but were examined at the 
end of twelve hours. After a further reading at twenty-four hours, 
they were allowed to stand at room temperature for another tweniy- 
fonr hours and read once more. It has been our experience, that 
when meningocozci are agglutinated by immune sera the effect is 
nearly always evident in the first twelve hours. The end titre 
recorded was that which yielded good clumping with clarity or 
definite decreased turbidity of the fluid. To keep the work within 
compass, the dilutions did not extend beyond 1 in 500 for stock 
cocci and sera, although for therapeutic sera, blood and cerebro- 
spinal fluids from the cases, they were taken, up to 1 in 2,000. 

The amount of work involved in these procedyres was heavy 
and proved almost more than could be managed in @ military 
laboratory occupied with routine examinations. We were com- 
pelled, therefore, to defer the immunity questions to a later date. 
This defect in our results we admit with regret, but it is perhaps 
better to invite criticism upon what we have already done and to 
ask for confirmation of our findings from those who may meet with 
cases which permit of similar observations, than to delay any 
mention for a considerable period. The lack of monovalent sera 
was compensated for by the use of the standard sera and cocci 
issued by the Central Cerebrospinal Fever Laboratory. The work 
was carried out with one lot set aside for this purpose. The 
experiments were repeated in one case with a second set and the 
appended comparison forms a tribute to the care exercised by those 
in charge of the standardization department at Millbank. 

It may prove convenient if we state first the several cases in 
detail and then discuss the indications they have afforded. 


! Case A. 
Man, aged 21. Sudden onset with headache, rigidity, postive 
Kernig, unconsciousness and temperature. Lumbar puncture was 


performed the same day. For some time he progressed favourably, 
but death occurred on the twentieth day. We have much pleasure 
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in acknowledging assistance from 
Dr. John Wallace, of Weston-super- 
Mare, in this case. 

Blood cultures were made on the 
first, seventh, eleventh and seven- 
teenth days. They were all negative. 

The urine was cultured on the first, 
seventh, eleventh and seventeenth 
days. Meningococci were not found. 
Albumin was present all the time and | 
on the eleventh day blood and renal 
cells appeared. Casts were absent. 

The cerebrospinal fluid was 
cloudy throughout and became de- 
finitely yellow three days before the 
patient died. ‘ 

(1) Microscopical and Cultural.— 
The results of the examinations are 
recorded in T'able A. Meningococci 
were isolated from the cerebrospinal 
fluid and the nasopharynx, and gave 
typical agglutinations for Type II 
meningococcus. After the eleventh 
day we failed to grow the organism 
from nasopharyngeal swabs and from 
the cerebrospinal fluid. 

The meningococci isolated on the 
first day, before any antiserum was 
injected, gave typical fermentation 
reactions. Those obtained from 
seventh day specimens and after- 
wards, yielded definite agglutinins 
but failed to form acid in glucose 
media by the end of seven days, when 
the cultures were tested and found 
to be alive. 

On the seventeenth day there was 
a fall in cerebrospinal fluid polynu- 
clears. Unfortunately, total and 
differential blood counts were not 
thought of. : 

(2, 3, 4) Agglutinins.—The cere- 
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brospinal fluid and blood contained a small amount of agglutinin 
for both nasopharyngeal and cerebrospinal meningococci on the 
first day. The urine did not exhibit any agglutinative powers. 

Turning now to the record of these results, if Table A is read 
from above downwards, the agglutinability of each day’s coccus 
will be evident, while when scanned from left to right the power of 
the various agglutinating materials will be manifested. 

First, we may note that the standard stock type emulsions 
were agglutinated to different degrees by the cerebrospinal fluid 
and blood. There is a variation also in the cerebrospinal fluid 
that may be ascribed, perhaps, to unabsorbed residues of the anti- 
serum—although the figures obtained on the first day suggest that 
the reaction was due to the escape of tissue fluids into the cere- 
brospinal canal. The blood showed an increasing agglutinative 
power during the first seven days, followed by a rapid fall for two 
and a half days before death. 

The therapeutic Army serum was kept in sealed capsules and 
the same lot was used for all the determinations. It agglutinated 
the seventh day cerebrospinal fluid coccus to a greater degree than 
the first day coccus, although the nasopharyngeal coccus was 
agglutinated equally on both occasions. The Dopter serum failed 
to act on these cocci. At first we ascribed this to the presence 
of preservatives, but in one of the later cases it showed good 
agglutinative power. 

The blood and cerebrospinal fluid on the seventh day agglu- 
tinated the seventh day coccus to a higher titre than the coccus 
isolated on the first day. 

The features which attracted our attention in this case were :— 

(1) The decreased fermentative power of the cocci on the 
seventh day. 

(2) The increased agglutinability of the cocci during the course 
of the attack in the presence of the blood and cerebrospinal fluid and 
in the case of the cerebrospinal fluid coccus with a standard serum. 

(3) The yielding and maintenance of typical serological 
“group” reactions. 

(4) The uniform absorption of one type of agglutinin. 

(5) The reactions obtained with nasopharyngeal and cere- 
brospinal meningococci were similar. 


CasE B. 


Male, aged 21. Admitted to hospital on the second day with 
slight headache and rigid neck. He was conscious, and Kernig’s sign 
was not present. Dopter’s serum was given and there was some 
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improvement up to the fourth day. The condition remained the 
same up to the eighth day when L.I.P.M. Army serum was 
given. At this time there appeared serological and coccal changes 
recorded below and the patient became worse. On the eleventh 
and succeeding days, the cerebrospinal fluid was yellow in colour 
and reduced in amount. By the fourteenth day the quantity 
which could be withdrawn had fallen from sixty cubic centimetres 
to twenty cubic centimetres and rapid formation of a clot was 


evident. 


On the sixteenth day the cerebrospinal canal was washed out 
with thirty cubic centimetres of a half strength eusol solution 
and ten cubic centimetres allowed to remain. On the next day, 
the cerebrospinal fluid was colourless and did not clot so easily ; 
there was also an increased percentage of polynuclears with more 
marked phagocytosis. On the nineteenth day, as there was no 
improvement, eusol was again employed and twenty cubic centi- 
metres left in the canal after washing out. Death occurred on 
the twentieth day. 

(Eusol had been tried in a previous case in which for six 
weeks serum injections and vaccine had proved of no avail. The 
cerebrospinal fluid was thick and gelatinous and swarming with 
meningococci, chiefly extra-cellular. The day after ten cubic centi- 
metres of eusol had been injected, the amount of the cerebrospinal 
fluid was increased from five cubic centimetres to thirty cubic 
centimetres and phagocytosis was present although the organisms 
were still plentiful. Three injections were given in all and the 
fluid became much clearer. However, hydrocephalus supervened 
and the case ended fatally.) 


Agglutinins. 


Stock Type Cocct Meningococci—From Table B it is evident 
that Type II coccus was agglutinated by the blood and cerebrospinal 
fluid up to the seventh day, and that then Type I was clumped for 
a few days. Finally, during the later days of the attack, the 
type cocci were not agglutinated. For purposes of comparison, the 
titre of the homologous sera for the type emulsions is stated, and 
also that of the two curative sera for the stock cocci. The latter 
acted very slowly, both in diluted and standard suspensions, the 
end titre being reached rarely before twenty-four to thirty-six 
hours. 

Cerebrospinal Meningococci.—For the cocci isolated on the 
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second day of the attack the titre of the blood and cerebrospinal 
fluid rose for four days and then commenced to fall. 

When the blood or cerebrospinal fluid was added to an emulsion 
prepared from the meningococcus isolated on the day the serum 
was collected, the titre remained high, after an initial rise, until the 
tenth day, and then fell gradually. ‘These features are brought out 
in Chart I, 


Caart I.—AGGLUTINATION T1TRES OF BLoon AND CEREBROSPINAL FLUID ON MENINGOCOCCI ISOLATED 
DURING ACUTE ATTACK. 


TITRES ON COCCUS tSQLATED 

ON DAY OF AGGLUTINATION. 

qm TITRES OF THE SAME CONTROL 
AGGLUTINATING SERUM ON 
COCCUS ISOLATED EACH DAY. 


18 9 20 2) 


Upper curves represent blood titres. Lower curves represent cerebrospinal fluid titres. 


Of the curative sera, the Dopter variety failed to agglutinate 
any of the organisms, while to the Lister serum the organisms 
became more agglutinable up to the fifth day, and less agglutinable 
after the seventeenth day. 

A further glance at Table B reveals the fact that when the blood 
or cerebrospinal fluid was tested against the coccus of the day and 
the coccus isolated on preceding days, there was a distinct difference 
between the end titres registered. For instance :— 
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7th day blood agglutinated .. +.» th day coccus 1/500 
5th day coccus 1/125 
Qnd day coccus 1/125 
7th day cerebrospinal fluid agglutinated 7th day coocus 1/50 
4 Qnd day coccus 1/5 


2ist day blood agglutinated .. +. 20th day coccus 1/25 
2nd day coccus 1/5 
Curative serum agglutinated .. +. th day coccus 1/250 


2nd day coccus 1/500 
20th day coccus 1/25 
Qlst day coccus 1/50 


. Nasopharyngeal Cocci.—With the meningococci isolated from 
the nasopharynx, the Lister Army serum gave a permanently high 
titre. The blood, on the other hand, yielded a low titre, and after 
the seventh day failed to produce agglutination in a 1 in 25 dilu- 
tion. It might have been possible to prove the presence of a slight 
amount of agglutinin power had lower dilutions been employed, 
for the cerebrospinal fluid produced lower titre agglutinations up 
to the seventeenth day. Too much regard cannot, however, be 
paid to these, as they might be attributed with reason to the 
residues of the injected serum. It is of interest, however, to 
observe the lowered quantity or disappearance of the agglutinins 
in the blood collected after the tenth day, both with earlier and 

* later isolated nasopharyngeal meningococci, for it was on the tenth 
day that: the blood and cerebrospinal fluid commenced to clump 
with a Type I coccus, and did not agglutinate a Type IL coccus. 
The nasopharyngeal cocci were consistently Type If according to 
present criteria and the same stock serum, while the standard serum 
yielded the same titre throughout. 

These changes in the agglutinability of the successive isolated 
cocci in the standard curative serum and in the blood and cerebro- 
spinal fluids, and the alteration in the agglutinative power of the 
tissue fluids upon stock Type I and II emulsions, made necessary 
a re-testing of the standard materials with which we were working. 
They were, therefore, put through all possible tests and controls. 
The results did not show any deviation from their original titres. 

Next, it was considered worth while to test the cerebrospinal 
meningococci against other lots of type sera. The figures on next 
page were obtained. The differences do not excite remark. 

A further obvious step was to examine the absorption capacities 
of the isolated meningococci, in order to discover how far the 
differences in the agglutinability during the acute attack were due 
to a so-called agglutinoid change; that is to say, whether or not. 
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the meningococci removed from the sera the conditions which 
previously determined the agglutinations, although clumping was 
not produced. 


i T: T: Ty T, Imn 
Cerebrospinal sertim 1 SeramIT —SertTIT Sergiy standard 
Sees end titre end titre oud titre end titre serums 
Marked 
(X 
A. Ist day | 25 500 25 - Nace 
A. Ist day) 25 500 0 %® (¥ 
H. 10th day 500 (0) 25 - ( x 
H. 10th day 500 oO 25 - ,¥ 
H. 10th day | 500 250 25 = \z 
P. 18th ad 500 0 0 i; x 
P. 18th day 15 (i) 5) 25 | 4 
R. 20th day 500 250 0 - Y 
R. 20th day 500 250 (1) ts) { Z 


O = under 1/25. 


Absorption Capacities of the Isolated Cerebrospinal and 
Nasopharyngeal Meningococei. 


The various cocci yielded by the several lumbar punctures and 
nasopharyngeal swabs were submitted to absorption tests performed 
with the method: and its precautions stated above. After the 
appended findings had been obtained from the standard immune 
type serum X, the experiments were repeated with sera Y and Z. 

With the first serum used for absorption it will be seen that 
up to the seventh day the cerebrospinal cocci removed the greater 
part of the agglutinin for Type II and failed to affect that for 
Types I and III. With the second serum similar results occurred, 
although the fifth day organism furnished irregular figures. 

After the seventh day onwards, with the first serum, there was 
an absorption of the agglutinin for both Types I and II with the 
first serum, together with the partial loss of agglutinin with 
Type II serum and definite agglutination with Type I. With the 
second serum the results were less regular, but not discordant. 

The comparison between the two sera may be better appreciated 
by calculating the percentage amount of agglutinin removed by the 
respective cocci. This is shown in Table E. 

It will be noted that the absorption results are as approximate 
as the present-day serological technique would lead us to expect. 

In the case of nasopharyngeal isolations, with both the first and 
the second lot of sera, the cocci removed the agglutinin for the 
number II type only. 
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TABLE E.—Comparison oF ABSORPTION RESULTS FROM Two SAMPLES 
or Sranparp SERA. 


First SAMPLE Seconp SAMPLE 
Agglutinin absorbed Agglutinin absorbed 
Percentage Percentage 
Cerebeonpinal Typel Type Il TypeI Typell 
A. Qnd day .. Sach” OBS oh AS - .. 95 
D. Sth day .. - .. 90 | D. 100 .. 100 
E. 7th day .. - .. 75 | E. 50 50 
H. 10th day .. 75 .. 100 | H. 50 95 
P. lithday .. 100 .. 100 | P. 0 100 
Q. 19thday .. 100 .. 100 Q. 100 95 
R. 20thday .. 90 .. 100 | R. 100 75 
Nasopharyngeal 
coe 
B. 3rd day - 90 | B. - 75 
D. 5th day - 90 | D. - 90 
F. 7th day - 90 F. - 90 
J. 11th day - so | J. - 15 


If we summarize the estimations carried out in this case, it 
appears that :— 

(1) The blood and cerebrospinal fluid exhibited agglutinative 
powers for the cocci present in the tissues at the time of removal 
which varied from those possessed for the cocci obtained from the 
tissues on previous days. 

(2) The blood and cerebrospinal fluid developed agglutinin about 
the seventh day for a group of stock cocci which were of a different 
“type” from that to which the earlier cocci were ascribed and that 
from this period onwards the agglutinin content fell and the clinical 
condition became less favourable. 

(3) The blood failed to agglutinate the isolated nasopharyngeal 
cocci after the tenth day, although nasopharyngeal meningococci 
were obtained up to the thirteenth day. 

(4) The cerebrospinal cocci became more agglutinable to cura- 
tive sera up to the seventeenth day and less agglutinable afterwards ; 
more agglutinable to the tissue fluids up to the tenth day and less 
so onwards. 

(5) With one immune serum the cerebrospinal cocci absorbed 
agglutinin from Type serum I up to the seventh day and afterwards 
from Type sera I and II and with another serum from Type I up to 
the fifth day and afterwards from both I and II. 


CasE C. 


Female, aged 13 months. Admitted on the fourth day with 
drowsiness, marked head retraction, positive Kernig without rash. 
On the sixth day the cerebrospinal fluid was thick and gelatinous ; 
ten cubic centimetres were withdrawn and Dopter’s serum injected. 


I. Walker Hall and B. A. I. Peters 413 


The next day, only 5 cubic centimetres of fluid were obtained ; 
15 cubic centimetres of half strength eusol were injected into the 
canal. On the following day, 40 cubic centimetres of opalescent 
watery fluid flowed out and during the three next days the fluid 
remained clear. There was also increased phagocytosis and fewer 
cocci were found. Dopter’s serum was given. From the eleventh 
to the fourteenth days the child was a little better ; 38 and 25 cubic 
centimetres of opalescent fluid were drawn off on the fifteenth 
and sixteenth days; from the seventeenth to the twenty-first days 
the patient seemed more comfortable. No more fluid has been 
obtained up to date and the child has lapsed into a typical chronic 
state. 

Here, again, the injection of eusol was followed by the con- 
version of a thick, gelatinous, coagulable fluid into a much clearer, 
non-coagulable exudate considerably increased in amount. 

In both these cases the quantity and strength of eusol did not 
appear to cause pain or toxic manifestations. 


Meningococci and Ferment Reactions. 


The ferment reactions were normal throughout. The cultural 
and morphological appearances were the same on each occasion. 
Nasopharyngeal meningococci were not demonstrable. 


Agglutinations with Blood Sera and Cerebrospinal Fluid. 


The blood serum and cerebrospinal fluid agglutinated the fourth 
day coccus to the same extent up to the sixteenth day, viz., 
1 in 250 to 1 in 500. With the cocci obtained on the sixth 
and fifteenth days, however, the titre rose to 1 in 1,250, and with 
the cocci obtained on the sixteenth day to 1 in 1,500, while with 
the fourth day coccus, it was considerably lower. Another feature 
to which we may draw attention is the delayed development of 
the reaction with stock emulsions. In Case B, agglutinin was 
absent until the fourth day. In this case it was not until the 
seventh day that a definite result was attained. Type II coccus 
was the group then selected and no modification occurred. 

This was the first instance in which Dopter’s curative serum 
agglutinated the cerebrospinal cocci isolated from these cases. 
Previous failures had been ascribed to the presence of preservatives 
or the age of the serum, but in this case definite and good agglutina- 
tive powers were manifested. The titres of both the Dopter and 
Lister serum remained at the same level in all the estimations ; 
however, it may be pointed out that the early titre was not 
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Enp TITRE BEFORE ExHAvusTION— 


Stock cocci 
6th day, cerebrospinal fluid cocci II... 
15th day, cerebrospinal fluid cocci VII 


4th day, cerebrospinal fluid coccil .. 
16th day, cerebrospinal fluid cocci VIII 


determined, as lumbar puncture could 
not be carried out before the fourth 
day. Had a test been possible on 
the first day, the findings in the pre- 
vious case might have been repeated. 
It will be noted that the titre of the 
curative sera is higher for the cere- 
brospinal cocci than for the stock 
cocci. 


Absorption Capacities. 
The absorption experiments 


yielded results which coincided with 
those of the agglutinations. 


CasE D. 


Male, aged 2. Admitted to hos- 
pital on the tenth day with retracted 
head, opisthotonus, positive Kernig, 
and a faded petechial rash. Seven 
consecutive daily injections of 
Dopter’s serum were given. ‘There 
was very little change until the six- 
teenth day, when rapid improvement 
set in. This was associated with a 
change in the ferment activities of 
the cerebrospinal meningococcus. 
A relapse occurred on the twenty-first 
day. Two more injections of Dopter’s 
serum were administered. From 
this point convalescence was unin- 
terrupted. 

In this case, which did not come 
under examination until late in the 
attack, we met with another example 
of a change in fermentation reactions 
on the sixteenth day. The meningo- 
coccus lost its power to produce 
acid in glucose media; precautions 
were taken to prove that the coccus 
was still alive, and the reactions were 
attained in several subcultures. 
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The blood and cerebrospinal fluid 
yielded a low agglutinin titre for the 
meningococci isolated, and did not 
present any difference in agglutinat- 
ing power for the organisins recovered 
on the tenth and the sixteenth days, 
and failed to clump any stock emul- 
sions. Agglutinin was not demons- 
trable on the sixteenth day, and the 
child recovered. vie 

The therapeutic sera showed the 
same titre on both days. 

Absorptions placed the coccus in 
the same grouping as Case B coccus 
at the close of the attack. 


SUMMARY AND REMARKS. 


It is perhaps as well to invite con- 
sideration of our attempts to attain 
results easily comparable by other 
workers. In addition to the use of 
emulsions and sera standardized by 
the Central Laboratory and supplied 
by the Medical Research Committee, 
our own suspensions have been pre- 
pared in accordance with the instruc- 
tions issued by the Central Cerebro- 
spinal Fluid Laboratory for agglutinin 
determinations. The agglutinations 
and absorptions have been carried out 
by one worker and _ subsequently 
checked by asecond one. The primary 
and secondary media used for the 
whole of the cultures were identical 
as to composition and each case had its 
own batch of liquid sugar media. 
The collection of material has been 
made by our own hands and Cases 
B, C, and D have been under the care 
of the same clinician (B. A. I. P.). 

As we have endeavoured to re- 
cord impartially the several types of 
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findings, we trust that our statements do not bear the stamp of 
unjustified interpretation. If they have appeared to us to warrant 
a continuance of similar work we may ask that our discussion of 
them will be understood more as a request for further inquiry 
than as an enunciation of an hypothesis. If we have been led to 
labour the point that an organism is modified during the course of 
an acute attack, we hope that we may be pardoned therefor when 
it is remembered that the meningococcal infection is one of the 
very few which permits of a continuous and untrammelled examina- 
tion of the parasite during its tussle with the defensive apparatus of 
the human host. 

Bearing these points in mind, a summary of the cases examined 
may be acceptable in the following form :— 

(1) Two cases yielded meningococci which exhibited a change 
in their fermentation reactions after the seventh day. 

(2) Three cases showed a different agglutinating power for the 
first coccus isolated and for those subsequently recovered. This 
variation was manifested by the blood and to a less degree by the 
cerebrospinal fluid. The agglutination of stock type emulsions by 
the gelfsame blood and cerebrospinal fluid was lower and slighter ; 
in one case it was not evident. 

(3) One case yielded :— 

(a) A meningococcus, which after the seventh day failed to 
agglutinate with the type immune serum which had 
previously produced agglutination, although it absorbed 
agglutinin from it. It was, however, agglutinated by 
another group serum and exhibited absorptive powers 
for its agglutinin contents. 

(6) Biood and cerebrospinal fluid which agglutinated one type 
of meningococcus up to the seventh day, and another 
type afterwards. 

(c) Nasopharyngeal meningococci which retained type mani- 
festations up to the time of their disappearance. 

(4) These changes corresponded with definite clinical signs of 

improvement or failure of response. 
' (5) Intraspinal injections of eusol solution have been employed. 
They did not stay the progress of the disease, but were followed, by 
a lessening of the gelatinous consistence of the exudate, an increase 
in its amount, a decrease in the number of meningococci. with 
augmented phagocytosis and a disappearance—sometimes com- 
plete—of the yellowness of the fluid withdrawn. 

How far these variations are representative of other cases and 
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the importance that should be attached to them with regard to. 
the serological problems of the day, the transmission of meningo- 
cocci, and the possible types of the infecting organisms, are 
questions which depend naturally upon the results of additional 
work. But in the meantime it is worth calling to mind that in the. 
excellent brochure on cerebrospinal fever recently issued by the- 
Local Government Board, W. M. Scott (p. 67) foreshadows the- 
possibility of modifications of the meningococcus through contact. 
with human tissues. In some examinations of the nasopharynges 
of carriers, Scott found that meningococci isolated at intervals of 
some weeks yielded varying agglutinin reactions with four standard. 
monovalent immune sera. He did not obtain any morphological 
or cultural differences from the various organisms, but still turns 
rather from his first reflection to the probability of replacement of 
the primary infective bacteria by original permanent forms which 
had been swamped at first by the entry of the stronger parasite. 
In view of the mixed flora of the nasopharynx, his conclusion was 
perhaps the only one permissible. 

In our cases, although we have had to deal with a localized 
persistent pure infection, it is possible also that several groups of 
meningococci took part, and that one became predominant at one 
period, a second at another one. Like Scott, we were unable to 
detect any specific differential characters. From the serological 
standpoint, however, we were placed to better advantage in that 
we were enabled to observe the micro-organisms and their reactions 
from day to day, and to test the responses of the tissue cells to their 
irritant action. Without expanding our slender records unduly, we 
feel that we have sufficient grounds to permit of the statement that 
it seems reasonable to expect that some aspects of the problems 
associated with the grouping of meningococci may be solved by 
further study on similar lines. 

Theoretically, the application of Griffith’s hypothesis (L.G.B., 
p. 55) would furnish an explanation of these changes by the 
adaptation of the meningococcus to the circumstances demanding 
the employment of its specific antigenic components A or B, or 
both. Dr. Griffith thus opens up a pathway for the chemist which, 
we may hope, will soon be trodden ; for a knowledge of the broader 
lines of action—due to protein-free or amino-molecules—is essential 
to further progress. Under the conditions we have !investigated, 
this view might be extended to include the tissue response as a 
determining factor, and the change of antigenic effort as a reply on 
the part of the coccus. In other words, the modification was 
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induced during an acute attack and the transmission of the altered 
bacterium would result in an infection with a meningococcus 
differently armed—and later “ grouped ’—although ‘inseparably 
linked” to its original type by its derivation, morphology and 
cultural characters. 

Finally, it remains to consider whether the absorption of the 
injected antiserum was responsible for some of our findings. We 
included the estimations of the agglutinative effect of curative sera 
in order to make any necessary deductions from our figures. When 
we found that the titres of the sera for the meningococci isolated 
was, as a rule, considerably below that of the blood, and when we 
calculated the daily dilution of three and a half litres of blood by 
the uncombined residues of ten to thirty cubic centimetres of 
antiserum injected, it was possible only to conclude that the 
influence of the antiserum upon the agglutinin contents of the 
peripheral blood was a factor which might be disregarded. 

From the practical standpoint, since the extent of agglutination 
is adjudged useless as a sign of the severity of an attack, it may be 
worth the while to observe whether any change in ferment re- 
actions, or alterations in type of coccus, or variations in absorptive 
capacities, are associated with the clinical signs which we have met 
with. 

Literature.—Local Government Board, Report on Cerebrospinal 
Fever, 1916 ; Medical Research Committee, Report on Cerebrospinal 
Fever, 1916; Cerebrospinal Fever, Foster & Gaskell, Cambridge 
University Press, 1916; Gordon and others, JOURNAL OF THE 
Royat Army MEpicax Corps, 1914-15. It will be found that these 
are all indispensable to workers on this subject. They contain 
full bibliographies and are most stimulating and helpful whether 
they are referred to for statements of facts or impartial criticism. 


ADDENDUM. 


Since the dispatch of our MS. we have had the opportunity to 
examine another case of cerebrospinal fever. It has yielded results 
which point to alterations in fermentative reactions, agglutinability 
and absorptive capacity similar to those met with in the cases 
recorded. The agglutination and absorption variations support the 
observations made in Case B; they were associated again with 
clinical signs for the worse. 
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CasE E. 


Man, aged 27, admitted on third day; unconscious, with well- 
developed rash. 

After removal of cerebrospinal fluid and injection of Dopter’s 
serum, temperature and pulse fell. Army serum given on fourth 
day, but temperature rose gradually to 106° F. just before death. 

Films prepared from the cerebrospinal fluid showed the 
organisms to be chiefly extra-cellular; phagocytosis was slight. 
The organisms became more numerous and increased in size. 

Cultures did not reveal any morphological differences nor did 
various colonies taken from each day’s growth show any variations 
in fermentative reactions. 


THIRD DAY FourtH pay Fiera Day 
ts 
Morning Evening | Morning Evening | Death 
FERMENTATIONS— { 
N.P.S. meningococcus ee | . | Not obtained. 


Cerebrospinal fluid |GAg,8— .. GAs, S— | Gag, S —.. Gg, S— = 
meningococcus i 
| 


AGGLUTINATIONS— 

Standard sera .. -. | Type Il .. Type II | Type II .. Type II - 

500 500 500 500 

Type I 

500 
Patient's blood ne 1/25. 1/25 ° a ° - 
Patient’s cerebrospinal 1;25 .. (1/25 ° on ° - 

fluid 

Army serum .. oe] ° on ° i to) ne ° - 
Dopter serum .. ore ° ae ° ° St ° - 


ABSORPTIONS— i 
With standardimmune | Type II .. Type II | Type II .. Type II - 
sera | 500 500 500 


o = under 1/25. z 
Blood and cerebrospinal fluids did not agglutinate stock strains of cocci. 


It will be noted that the agglutinative power disappeared from 
the blood on the fourth day ; that the fermentative changes were 
more rapid with the fourth day organisms; that the isolated cocci 
were agglutinated by Type II serum at first and later by Type I 
serum; that the cocci absorbed Type II agglutinin at first and 
afterwards both Type II and Type I agglutinins. 
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—— A REPORT ON THE USE OF STOCK VACCINE IN INFEC- 
TION BY THE BACILLUS TYPHOSUS, WITH AN 
ANALYSIS OF TWO HUNDRED AND THIRTY CASES. 


By Lrgutenant T. H. WHITTINGTON. 
Royal Army Medical Corps. 


METHODS ADOPTED IN THE INVESTIGATION. 


Tue two hundred and thirty cases under consideration were in 
hospital during the winter 1914-1915. Half the cases were in 
my medical charge, the remainder being in the wards of Major 
Johnstone, Captain J. A. Torrens, Captain G. D. H. Wallace, and 
other medical officers. Careful notes were taken, and a summary 
of each case was made at its termination by the particular medical 
officer, and I am much indebted to them. 

The notes of the cases were made on the same plan, which was 
carried out with various modifications by the other officers. At 
the end of the winter, with the cases fresh in mind, an analysis 
was made of my series. About 500 cases of the enteric group 
have now passed through my wards, and after this additional 
clinical experience an attempt has been made to judge the effects 
of vaccine, and to reconsider all the typhoid'cases which have had 
this treatment. 

To be certain of effects of the vaccine in any particular case is a 
difficult matter, as mere impressions in isolated cases often prove 
false. Vaccine given to.a patient in the hope that it will do good 
is liable to get the credit of his excellent recovery, when there is no 
proof that he would not have done equally well without it. How, 
then, is one to judge of the effects? It is obvious that, even if a 
scientifically accurate method were available, carefully selected con- 
trols are necessary, and that impressions have to be checked by 
a comparison between the vaccinated cases and the unvaccinated 
controls, and that groups of the same kind of case should be 
compared with other control groups. : 

Altogether 176 cases have had vaccine treatment. The cases 
now considered number 230; half of these were on vaccine treat- 
ment, and the other 115 are the selected controls. To make a just 
comparison between the two sets of cases has been the object of 
this investigation. The analysis of the cases incidentally shows 
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what were the usual course and complications of the disease among 
the soldiers in this hospital during the winter 1914-1915. 

The Selection of the Cases.—In order that cases of typhoid fever 
may be rightly compared they must conform to certain standards. 
It was by a rigid conformity to these standards that the cases were 
reduced in number to two hundred and thirty. 

First, it must be certain that all the cases are true typhoid 
fever, and not merely due to one or other of the three organisms of 
the enteric group. For this reason neither the expression ‘‘ typhoid 
fever,” nor “‘ enteric fever’ was used in the title of this paper, as 
both these terms are often still applied clinically to any case of the 
enteric group. 

Paratyphoid fever is in the great majority of cases a much 
milder disease than typhoid fever, the average prognosis being 
better in every way, and the death-rate much lower.' In the early 
days of this hospital there had not been time or material to put 
the laboratory into proper working order. Many cases, therefore, 
were considered “typhoid fever” on clinical grounds, or after the 
isolation from them of a Gram-negative motile bacillus which did 
not ferment lactose. Several such cases were treated with vaccine, 
and, making a good and rapid recovery, were considered at the 
time good results for this treatment. Further investigation of the 
organisms from some of these patients proved that the disease had 
been paratyphoid fever and, as one came to recognize the usual 
course of this disease, it was seen that these so-called good results 
were fallacies (see Case 0). 

It is with this memory of some of our earlier mistakes that 
I place the bacteriological proof of the cases as the first essential. 
The hospital has been most fortunate in having several bacteri- 
ologists thoroughly acquainted with the bacilli of the enteric group. 
It is especially due to the work of Captain J. L. Wood, R.A.M.C., 
and of Captain W. H. Tytler, C.A.M.C., that the cultures of the 
organisms obtained from the cases are now in the laboratory, each 
indexed with a full account of their reactions and the stringent 
standards to which they had to conform before being finally named. 
An analysis would have been useless without this sure foundation 
of the accurate bacteriological diagnosis of the cases; 205 of the 
230 cases had the Bacillus typhosus isolated from them. Of these, 


t Torrens and Whittington: ‘The Clinical Aspects of Paratyphoid Fever,’’ 
Brit. Med. Journ., November 18, 1915, and JouRNAL oF THE RoyaL AgMy MEpIcaL 
Corps, October, 1915. 
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177 were isolated from the blood-stream, 20 from the stools and 
8 from the urine. In 43 of the fatal cases a post-mortem examina- 
tion was made, and in 26 of the cases the B. typhosus was isolated 
from the gall-bladder and in 8 from the spleen. The remaining 
25 cases, from which the organism was not isolated, were identified 
by the fact that their serum agglutinated the B. typhosus before 
vaccine was given, and as all were uninoculated this seems sufficient. 
All cases in which the laboratory evidence was incomplete or 
equivocal or suggested a double infection have been excluded. 
Cases sent in as “ bacteriologically diagnosed enteric” or ‘‘ typhoid” 
are not necessarily included, as often all that was meant was that 
one of the organisms of the enteric series had been isolated. 

The state of inoculation complicates the question of typhoid 
fever among soldiers. One cannot properly compare the effect of 
vaccine in unprotected cases with that in cases which already have 
had some variable amount of protection given them by the use 
of the same vaccine. Also serious cases are comparatively rare 
among inoculated men, and thus only a few inoculated cases have 
been treated by vaccine at this hospital. For these reasons I have 
paid special attention to the uninoculated cases. Two hundred 
of the series are of this kind, 100 treated with vaccine and 100 
unvaccinated controls. A few cases have been included in which 
the protective inoculation was given during the apparent onset of 
the disease (Case 164). 

The varying severity of the disease in individuals and the fact 
that some cases come under treatment late and others early in the 
course of their fever make comparisons difficult. In analysing the 
cases I have divided them into classes according to their apparent 
severity at the time of admission and into groups according to the 
prognosis. Similar classes and groups of cases can then be com- 
pared according as they have or have not been on vaccine treat- 
ment. It is well known that typhoid fever varies not only in its 
incidence but also in its severity according to the year and season 
of the year, the climate and locality, and the age and sex, and that 
the incidence of the complications is much affected by these 
factors. To judge the results of a method of treatment of any 
infectious disease, but especially of typhoid fever, the above condi- 
tions should be constant. The cases now considered occurred 
between November and May, the great majority occurring during 
the months of December to March inclusive. They came from the 
comparatively small area occupied at that time by the troops of 
the Expeditionary Force. Finally, the patients all being soldiers, 
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age and previous health were fairly constant. In this connexion 
it should be remembered that lack of care early in the disease 
increases the severity and mortality rate. To sum up, in judging 
the effect of vaccine in typhoid cases I have tried to be certain 
of the following essentials (without which results will be 
fallacious) :— 

(1) Proof of infection by the B. typhosus in all the cases, 
including the controls. 

(2) Accurate selection of these control cases, that is, (a) 1 as far 
as possible the classes of cases and groups of cases compared are 
of the same degree of severity; (b) there is the same state (or 
lack) of inoculation in the cases compared; (c) all the cases 
occurred in the same season of the year and in the same climate 
and locality ; (d) all were of the same sex and of about the same 
age and previous health; (e) other modes of treatment (nursing, 
etc.) were similar. 

Clinical Grouping of the Cases.—The classes referred to, into 
which the 230 cases were divided, varied according to the 
apparent condition of the patient on admission or after obser- 
vation for a day or two, each class of vaccinated cases having 
a control class of the same size. It should be noted that 
the final result of the case was not taken into account, but the 
state of the case before treatment was started. I will briefly 
explain the method of this classification. A flushed, drowsy 
patient, obviously ill, is said to be looking “toxic” (Cases 112, 
162 and 8, etc.), and this expression is used by all the medical - 
officers in describing their cases. For instance, a patient who has 
a typical typhoid aspect with a sallow, muddy complexion and 
malar flush, who is lying inert on his back, mentally fuddled 
or delirious, and looking obviously poisoned is described as “ very 
toxic,” whereas an alert, mentally clear man, merely looking slightly 
febrile, is described as “quite non-toxic.” The severity of the case 
usually, but by no means always, varies directly with the degree of 
toxemia thus evident. In judging the severity the following 
points were especially considered :— 

(a) The rate and type of the pulse. 

(6) The amount of pulmonary involvement. 

(c) The temperature. 

(d) The amount of distension. 

(e) The day of the disease. 

The day of disease is counted from the day which appeared by 
the previous history to be the first day of illness. On these lines 
the two hundred and thirty cases were divided into :— 
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Class 1—Thirty-two cases, very. severe and very toxic. 

Class 2.—Kighty-six cases, severe and toxic. 

Class 3.—Fifty-six cases of moderate severity. 

Class 4.—Forty-four cases, moderately severe, but quite non- 
toxic. 

Class 5.—Twelve cases, mild. 

The Vaccine and Dosage.—The vaccine used (with four excep- 
tions) was the stock Army vaccine made up for treatment purposes 
in the dilution of 250 millions to the cubic centimetre. The other 
four cases had a sensitized vaccine. The initial dose, the interval 
between the doses, and the rate of increase of the dose, were all 
the subject of careful trial, and in many of the earlier cases I had 
the benefit of the advice of Colonel Sir William Leishman. A 
small initial dose of 80 to 100 millions was tried in certain cases, 
but this did not seem sufficiently strong. There were some patients 
who had received their first inoculation during or immediately 
before the apparent onset of the disease (Case 164), and who were 
therefore considered to have had a big dose of vaccine (500 or 
1,000 millions) early in their attack. Some of these patients did 
unusually well, and therefore a similar big initial dose was tried in 
other cases (Case 162). Also these and other cases seemed to 
support the view that the sooner the vaccine was given the better 
was its chance of doing good; but later there were some cases of 
this variety which did badly. At one time we had the impression 
that it was very important to get the vaccine in early; but perhaps 
this was due to the obvious fact that the sooner any case comes 
under ordinary treatment (bed, nursing, and dieting), the better 
chance has that patient of doing well. Eventually a first dose of 
200 to 250 millions was given as @ routine, and subsequent doses 
were usually injected at intervals of two to three days, rising by 
about 100 to 200 millions each time to 500 or 600 millions. The 
time of day for injection was varied in nearly all cases. I gave my 
patients their injections between 5 and 7.30 p.m., i.e., when the 
temperature was usually rising. The other medical officers gave 
the injections during the morning, when the temperature was down 
or falling. It was thought that, as there is frequently a decided 
difference in the temperature and state of the patient as observed 
in the morning and in the evening, the time of day might be 
important, but the result did not support this view. It seemed 
both impossible and unwise to keep to any strict rule, and the 
system of dosage varied much with the individual case. If there 
was much local reaction, or if there appeared to be a marked 
general reaction, there was no increase of dose, or the increase 
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was more gradual. Also if there was no local reaction, and 
apparently no general reaction, a bigger dose was often given the 
next day. 

To be certain that a general reaction to the vaccine has occurred 
at any particular time in the course of a case is most difficult. All 
the medical officers here, after observing a large number of cases, 
eventually came to the conclusion that the temperature chart was 
a fallacious guide to the effect of any particular dose. In this 
matter I am unable to follow those who have described cases of 
typhoid fever in which rises and falls in the temperature were 
stated with assurance to have been due to the vaccine. Many of 
the control cases would have been considered good results for 
vaccine had they received it (Case 23). 


TuE REsvtrs. 


(1) The Whole Series of 230 Cases (115 Vaccinated, 115 Selected 
Controls). 

The total mortality in the 230 cases was 52 (22°6 per cent), this 
being made up by 29 deaths in the vaccinated cases (25 per cent) 
and 23 deaths in the unvaccinated (20 per cent). 

The average length of the primary period of pyrecia (neglecting 
fatal cases) was 27°5 days. The average date on which the tem- 
perature settled was the twenty-ninth day in the vaccinated cases 
and the twenty-sixth day in the controls. 

The total number of cases having a relapse was 22 (9°5 per cent), 
and of these 12 occurred among the vaccinated and 10 among 
the unvaccinated. In this investigation a relapse was taken to 
mean a rise of temperature lasting several days, during which 
there was some recurrence of the previous typhoid symptoms and 
signs. Rises of temperature due only to a complication or sequela 
are not included. The total number of patients with complications 
or sequele of some kind or another was 111, and of these 58 were 
among those who had vaccine and 53 among the unvaccinated. 
The more important of these complications were distributed as 
follows :— 


To the total 230 cases In the vaccinated | In the controls 
Per cent Per cent | Per cent 
Hemorrhage 80 cases (13-0) | 17 cases (14-7) | 13 cases (11-2) 
Perforation .. = 7, (30) | 5 , (4:3) | 2 ,, (1-7) 
Thrombosis and phlebitis 7 4 (30) 4 4, (34) 3 4, ( 26) 
Severe post-typhoid debility or 
prolonged convalescence 33 ,, (14:0) | 19 ,, (15-7) 144, (12-0) 
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“Hemorrhage ’’ does not include the fairly numerous cases in 
which only streaks of blood or minute quantities were present in 
the stools: Hemorrhage from the bowel was the cause of death or 
the deciding factor in six of the fatal vaccinated cases and in five 
of the controls. It was noted that in some of the cases the 
hemorrhage started just after a dose of vaccine or recurred after a 
dose (sce Cases 162 and 164). Such cases may have been coinci- 
dences, like many other things, good and bad, which occur during 
vaccine treatment. There is, however, the possibility that after a 
dose a greater inflammatory reaction may occur in the ulcerated 
Peyer's patches, and the increase in the local blood-pressure then 
occurring at these spots may be the decisive cause of the bleeding. 

Pulmonary involvement and meteorism are not in the above list, 
as, except in the mildest cases, there is always more or less chest 
trouble and more or less abdominal distension, and it has seemed 
difficult to say at what stage conditions so frequently present 
become complications, and are no longer to be considered part of 
the usual course of the disease. It seems certain, however, that 
vaccine has no power to prevent or to produce them, or to diminish 
them when present except in so far as it may effect the general 
health of the patient. The presence or absence of these conditions 
was always carefully noted in attempting to judge the effect of 
vaccine, and the vaccine rarely seemed to have any good effect in 
cases with much bronchitis or broncho-pneumonia. 

[Note.—It must be remembered that (a) this high death-rate is 
the rate for a particular series of cases only; (b) that 200 of the 
cases were uninoculated, and that they occurred during the winter 
months, and many of them under adverse conditions unavoidable 
at that time (slow evacuation to fever hospital, etc.) ; and (c) that 
177 of them had the B. typhosus isolated from the blood-stream, 
and were therefore very definitely infected. ] 

The present death-rate at this hospital of the true typhoid cases 
is 12°3 per cent, being made up of a rate of 16°5 per cent in the 
uninoculated, and 8:1 per cent in the inoculated (November, 1915). 

(2) In the 200 Uninoculated Cases (100 on Vaccine and 100 
Controls). 


| In the vaccine 


In the 200 cases | daria In the controls 
Mortality ae os ek 47 25 per cent 22 per cent. 
Average length of pyrexia in days) 27-5 days 29-4 days 26 days. 
Number of cases with relapses .. 19 10 per cent 9 per cent. 
Number of cases with complica- | 101 bl, oO ,, 


tious or sequel | 


es ee 
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These results require a close analysis to show how the various 
types of case were affected. The classes will now be dealt with 
separately. (For summary see table.) 

Class 1.—Very severe and toxic, 28 cases (14 with vaccine and 
14 without). 

(a) Among the vaccinated cases there were nine deaths (64°2 per 
cent) and five recoveries. Of the fatal cases, five died of toxwmia 
and cardiac failure, with basal congestion and broncho-pneumonia 
in varying degrees, seven, three, eleven, five, and seven days after 
admission respectively. These cases in this order had two, one, 
two, three, and two injections of vaccine, and I doubt if it had any 
influence on them at all. Of the other four fatal cases one got 
steadily worse and died of perforation eleven days after admission, 
and vaccine possibly did harm in this case. Perforation occurred 
the day after the second dose. Another case became steadily 
worse, having two severe hemorrhages after the injection, and died 
thirteen days after admission; and here also vaccine possibly did 
harm, as the case was admitted early in its course and the bleeding 
occurred on the tenth and eleventh days (see Case 162). 

Another case died of hemorrhage thirty-six hours after admis- 
sion, having arrived in a collapsed condition ay a result of severe 
bleeding during the journey. A small dose of vaccine (100 
millions) was given after he had revived, and the hemorrhage 
recurred. I do not think vaccine did him harm, as no form of treat- 
ment could have saved him. In the remaining fatal case the 
temperature came down steadily after four doses of vaccine, but 
at the same time the pulse-rate and the delirium were bad, the 
patient was in a very asthenic condition, and he died fifteen days 
after admission of a rapidly spreading pneumonia. 

Of the five survivors, in one vaccine certainly appeared to do 
good. Details of this case are given and it is one of those in which 
the temperature is no guide to the effect of vaccine (Case 112). 
In another the patient did not look as if he were going to pull 
through during his second week, but he began to get better after 
the third dose, and finally reached a normal temperature on the 
twenty-fourth day, which was rather soon considering the severity 
of the case, and I think vaccine may have benefited him. The 
other three cases all ran a severe and long course and all got rather 
worse after the first two or three doses of vaccine, and except for 
the fact that they did survive there is no reason to suppose that 
vaccine had a good effect, and one had a very tedious convalescence. 
Notes of these cases are given with a similar control case (Cases 
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111 and 8). The average length of the primary fever in the five 
surviving cases was thirty-one days. 

(b) Among the unvaccinated cases there were ten deaths (71°4 per 
cent) and four recoveries. Of the fatal cases six died of toxemia 
and cardiac failure with broncho-pneumonia eight, six, two, six, 
sixteen and thirteen days after admission, living on the average 
three days longer than the five similar vaccine cases. The four other 
deaths were due respectively to (2) hemorrhage, (8) acute glome- 
rular nephritis, (y) acute gangrenous decubitus and septicemia 
coming on twenty-one days after admission and lastly (8) toxemia 
associated with facial erysipelas. The four surviving unvaccinated 
cases were all critically ill during their course. Two in the end 
did very well and had an uninterrupted convalescence, and notes of 
one of these (Case 8) are given with a similar case on vaccine treat- 
ment (Case 111). The average length of the primary fever in the 
four surviving cases was thirty-six days. The effect of vaccine 
in this class may be summed up thus: In one case it certainly 
appeared to do good and it may have done good in another. In one 
case it did not have a fair chance. In one case it appeared to do 
harm and ‘it possibly did harm in two others. In four it certainly. 
did no good, and in the remaining five it cannot justly be said 
to have had an effect one way or the other. I do not think that a 
conclusion for or against should be drawn from a comparison of 
the mortality-rates as the total number of cases was smali and in 
two of the non-vaccinated cases the cause of death was most 
unusual. 


CuHaRrTs. 


[Note.—All cases are uninoculated patients unless otherwise 
stated. The average pulse and respiration rates for the day are 
noted. The figures against the arrows denote the amount of 
vaccine given in millions of bacilli.] 

Case 112 (Chart 1).—On admission, eleventh day : Sallow com- 
plexion with malar flush, toxic. Dry, furred tongue. Regular pulse. 
Abdomen distended and tender. Feeble heart sounds. Lungs 
normal. Fourteenth day: Rapid, feeble pulse. Bad, sallow, toxic 
look, and muttering delirium. Twentieth day : Fall of temperature 
with profuse sweating. Pulse now good. Patient undistressed and 
sensible. Steadily improved from this day onwards. 

Summary.—A very toxic severe case soon after admission 
(Class 1). Noticeable for quick improvement in mental symptoms 
and cardiac weakness. Apparently a good result for vaccine. Note 
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entire absence of pulmonary involvement. Blood culture showed 
B. typhosus. 
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Cart 1. 


Case 162 (Chart 2).— On admission, sixth day: Flushed, 
lethargic, inert. Typical appearance of acute toxic type with 
tendency to pseudo-pneumonia variety. Small, regular pulse. Dis- 
tended soft abdomen. Diffuse coarse bronchitis. Blood culture 
showed B. typhosus. Ninthday: Voice lost. Distension marked, 
bronchitis marked. General condition the same. Fifteenth day: 
Rapid, poor pulse, mouth very dry. Very toxic. 
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Summary.—A typical very severe toxic case (Class 1). Vaccine 
possibly did harm, as patient got steadily more toxic, pulmonary 
involvement became worse, and he had two severe hemorrhages in 
association with the injections. 

Case 111 (Chart 3)—On admission, seventh day: Pinched and 
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flushed and looks ill, drowsy, and cannot remember. Pulse regular, 
but soft and dicrotic. ‘Tongue has dry, brown fur. Abdomen full 
and moves badly. Slight bronchitis. Blood culture showed B. 
typhosus. Thirteenth day: Toxic and drowsy, tongue still dry, 
pulse poor, more distended. Twenty-third day: Very drowsy, poor 
pulse, cardiac weakness the chief danger, more bronchitis. Twenty- 
ninth day: Poor pulse, slight but steady general improvement. 
Slow convalescence owing to dilated heart with rapid pulse. 
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Cart 3. 


Summary.—Typical severe toxic and prolonged case. Class 1. 
Did not look like pulling through at one time. Vaccine not 
thought to have had any definite effect. Note rise in tempera- 
ture and pulse-rate after second dose. Compare with Case 8. 
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Case 8 (Chart 4).—On admission, thirteenth day : Flushed ; talks 
incoherently. Pulse soft and thready. Tongue dry and tremulous. 
Abdomen distended and tender. Much bronchitis. Blood culture 
showed B. typhosus. Highteenth day: Better. Bronchitis seems 
the chief danger. Twenty-sixth day: More toxic in appearance. 
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Stools frequent and undigested. Pulse is steady and of better 
volume. Thirty-third day: No distension. Pulse fair. Does not 
look toxic. Slow, steady improvement from now onwards. 

Summary.—Very severe, toxic and prolonged case, (Class 1), 
which has done very well in the end without vaccine. Compare 
with Case 111. 

Case 0 (Chart “ A”’).—On admission, eighth day : Looks ill and 
seems slightly delirious. Pulse of low tension but not dicrotic. 
Abdomen distended and slightly tender. Little or no bronchitis. 
Spleen felt, and large crop of large spots. Sent into hospital 
with culture from the blood stated to be B. typhosus. Tenth day: 
Delirious. Dry, brown, toxic tongue. Twelfth day: Improving. 
Not delirious. Fourteenth day: Markedly improved all round. 
Abdomen flaccid. 
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Summary.—A severe typical toxic case. ‘Considered a good 
result for vaccine treatment, which markedly affected for the better 
both temperature and general condition” (quoted from notes made 
at time of patient’s discharge from hospital). The culture obtained 
from the blood was subsequently further examined and gave quite 
definitely all the cultural reactions of the B. paratyphosus A, and 
also fulfilled the agglutination and absorption tests. It is rather a 
characteristic of paratyphoid cases to take a sudden turn for the 
better a few days after admission. The supposed ‘good result,” 
therefore, was a fallacy. 

Class 2.—Severe and toxic, 74 cases (37 treated with vaccine and 
37 without). 

(a) Among the vaccinated cases there were thirteen deaths 
(thirty-five per cent) and twenty-four recoveries. In six of the 
fatal cases one is not justified in saying that vaccine affected the 
result. The causes of death in these six cases were as follows: 
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Toxemia and broncho-pneumonia in three cases; cellulitis and 
terminal septicemia in one case; intestinal obstruction by 
adhesions resulting from a shut-off and healed perforation in one 
case; and lastly, toxemia with, in addition, ulceration of the 
vocal cords and epiglottis, in one case. In two of the fatal cases 
vaccine certainly appeared to have a bad effect. In one of these 
(Case 159) the patient became worse in every way after four 
injections and died on the seventeenth day after admission. In 
the other fatal case vaccine was given on the thirtieth day to 
see if it would stimulate the patient to finish off a long course, 
and this single dose was followed by fatal haemorrhages (Case 164). 
In the five remaining fatal cases there is a strong suspicion that 
the vaccine was harmful. In one the vaccine was given a good 
chance as he had seven injections, but be slowly and steadily 
became worse, and perforation finally occurred twenty-two days 
after admission. The second, who had five injections, died of 
toxemia and pulmonary congestion fourteen days after admission. 
The third died in three days of hemorrhage commencing thirty-six 
hours after an injection of 250 millions. In the fourth case death 
occurred from toxemia and broncho-pneumonia, but he had some 
hemorrhage following on two doses of vaccine. The fifth of 
these cases died also of toxemia and lung involvement, but he had 
become more delirious and altogether worse after two injections. 

Of the twenty-four recoveries, two certainly appeared to have 
been benefited by the vaccine, that is to say, not only did they do 
well and quickly, but much more so than might have been 
expected, considering their severe condition on admission 
(Case 117). Another case appeared to have done unusually well, 
but had a severe relapse, and therefore cannot be considered a 
good result for vaccine. In one case vaccine was only given in a 
relapse, and as this was quite short it may have done good in this 
way. In four other cases it may possibly have been beneficial, as 
they all did fairly well and made a good convalescence. Eight of 
the cases ran a severe and rather long course, but this was no 
more than might have been expected, and one cannot say that 
vaccine affected them one way or the other (Case 114 and Case 177). 
In one case the vaccine was stopped after two injections, as the 
patient was doing badly owing to severe involvement of the lungs. 
In six of the cases vaccine appeared to do harm, as although 
it was thoroughly tried, all these cases had long courses (two of 
over eighty days) which were associated with great weakness, 
wasting, and other complications. The average day of the disease 
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on which the temperature first settled was the thirty-sixth, whereas 
in the controls it was the twenty-seventh day. 

(b) In the non-vaccinated cases there were ten deaths (twenty- 
seven per cent) and twenty-seven recoveries. Six of the fatal 
cases died of toxemia and broncho-pneumonia, with a course 
similar to that of the vaccinated cases of this type. One of the 
six had a severe and one a slight hemorrhage. 

Two cases died of perforation. In one of these the perforation 
did not occur till about the seventh week of the disease, and the 
other one had a hemorrhage preceding the perforation. - One 
case which had suppurating parotitis died of a confluent broncho- 
pneumonia. The remaining fatal case had thrombosis of the left 
femoral and the external iliac vein, and finally died as the result of 
pulmonary infarct and pleurisy. 

Of the twenty-seven recoveries, ten ran the usual course of 
such cases, nearly all of these making a good convalescence. Two 
cases did remarkably well considering their apparent severity on 
admission. Details of these cases are given, as, had they been given 
vaccine they would have appeared good results for this treatment 
(Cases 32 and 23). Two cases ran a course worse than the average, 
one being very prolonged and complicated by hemorrhage, parotitis 
and pyelitis, and the other was prolonged for six weeks but 
without complications. Of the remainder, six patients did rather 
better than usual and had no complications or sequelm, whereas 
eight others did rather worse than usual and all had one or more 
complications. 

Summary of this Class.—I wish to draw particular attention to 
this class of a test of vaccine, because, whereas in Class 1 the 
prognosis is bad, and in Classes 3, 4, and 5 fair to very good, it is 
in Class 2 that the prognosis is doubtful. It was hoped that 
in this class vaccine treatment might be found to turn the 
balance. It will be seen from the above analysis that this is not 
so. The mortality-rate is not lowered, neither is the incidence of 
relapses or complications lessened by this stock vaccine. Also, the 
average cases which did well with vaccine ran a course very much 
the same as the average case which did well without it, and the 
cases which did exceptionally well in either group are balanced 
by such cases in the other. Finally, the average length of the 
primary period of pyrexia in the vaccine-treated was longer by 
nine days than that of these cases which had received no vaccine. 

Case 159 (Chart 5).—On admission, tenth day : Looks toxic but 
quite sensible. Pulse soft and dicrotic. Abdomen slightly distended 
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and generally tender. Bronchitis both bases. Blood culture gave 
B. typhosus. Thirteenth day: Delirious. Bases congested and 
broncho-pneumonia of influenzal type. Fifteenth day: Rigor 
followed vaccine. General condition is not so good, he is more 
delirious and abdomen is more distended. Twentieth day: Vaccine 
given at 7 p.m. last night. At 3 a.m. this morning much worse, 
temperature rose to 105° F. and pulse to 150. Is now very toxic, 
with widely dilated pupils. Patient continued very toxic, and finally 
died of exhaustion. 
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Summary.—A severe case (Class 2) which got decidedly more 
toxic while on vaccine. Vaccine certainly appeared to do harm, as 
patient was worse after each individual dose. 
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Case 117 (Chart 6).—On admission, tenth day: Looks rather 
toxic, but mental condition is clear. Pulse is soft but not dicrotic. 
Abdomen distended and slightly tender. Heart sounds good. Much 
big tube bronchitis. Thirteenth day :. Toxic and delirious and trying 
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to get out of bed. Blood culture gave B. typhosus. Fifteenth day : 
Decidedly better. Tongue moistening. Profuse crop of spots all 
over body. Continued to make rapid progress. 

Summary.—A rather severe and decidedly toxic case (Class 2) 
which has done remarkably well and rapidly and is apparently a 
good result for vaccine, but the absence of severe pulmonary 
involvement and the comparatively slow pulse throughout suggested 
a fairly good prognosis. 

Case 114 (Chart 7).—On admission, thirteenth day: Pale. 
Mentally clear when roused. Small, regular pulse. “ Beefy” tongue. 
Abdomen not distended. Spots are verynumerous. No bronchitis. 
Blood culture gave B. typhosus. Thirteenth day: Rapid, poor, 
irregular pulse. Looks toxic. Twenty-first day: Pulse better. 
Shows all-round improvement (? post or propter vaccine). Twenty- 
fifth day: General improvement continues, but temperature chart 
not affected. Thirtieth day : Continues doing well. Quite undis- 
tressed. Abdomen hollowed. Temperature as before. Thirty- 
eighth day : Doing well, but looks pinched and is very wasted. 
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Summary.—A typical severe case (Class 2), marked by myocardial 
weakness. Final result good. There does not appear to be much 
evidence, however, that vaccine did any good. Case was prolonged 
and temperature was irregular independently of the vaccine. An 
example of several similar cases. 

Case 32 (Chart 8).—On admission, seventh day: Toxic, flushed, 
incoherent, and later had muttering delirium. Regular, good pulse, 
not dicrotic. Tongue is dry with brown fur. Abdomen full. 
Respirations rapid, but no moist sounds in chest. Blood culture 
not done. Widal reaction, negative. Eighth day : Restless, delirious 
and noisy. Flushed and toxic. Tenth day: Remarkable change. 
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No delirium. Does not look toxic and is at his ease. Widal reaction 
positive to B. typhosus. Patient went straight ahead to make an 
uninterrupted recovery. 
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Summary.—Appeared gy typical severe and very toxic case 
(Class 2). Made a remarkably good and rapid recovery. If vaccine 
had been given would undoubtedly have been thought a good result 
for this treatment, and the_case therefore should be compared with 
Case 117. 
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Case 177 (Chart 9).—On admission, fourteenth day: Flushed, 
toxic and delirious, picking at bed-clothes and very talkative. 
Pulse is full and bounding, but dicrotic. Tongue, dry brown fur. 
Abdomen distended. Coarse bronchitis. Blood culture negative. 
Agglutination positive to B. typhosus. Eighteenth day: Flushed. 
Still a little delirious. Temperature fell, but general condition was 
not altered. Twenty-fourth day: Quieter the last few days and is 
now definitely improving. Thirtieth day: Slow improvement. 
Mental condition poor and he is frequently incontinent. Vaccine 
seems to have no effect. Despite big dose there is no focal or 
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general reaction. Thirty-second day: Slow general improvement 
from now onwards, but mental condition did not recover for another 
ten days. ; 

Summary.—A severe toxic case (Class 2), with mental weakness. 
Pyrexia prolonged to end of fifth week. Ultimate result good. 
Had seven injections of vaccine, which certainly did not shorten 
case, and it is doubtful whether vaccine had effect. Case is shown 
as an example of many similar cases which eventually did well 
but in which vaccine appeared to have no definite effect. 

Case 23 (Chart 10).—On admission, eighteenth day: Flushed ; 
looks toxic; laboured breathing. Pulse of big volume but soft. 
Abdomen not at all distended. No moist sounds, although slightly 
cyanosed and breathing deeply. Twenty-first day: Much better 
all round and has lost his toxic look. . Went ahead rapidly after 
this. Blood culture before admission reported as B. typhosus. 
Blood culture was negative here, but agglutination reactions, strong. 
with B. typhosus. 
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Cuarr 10. 


Summary.—Typical toxic and apparently severe case (Class 2) 
on admission, which rapidly improved in an unexpected manner 
without vaccine and made a rapid convalescence. Case is shown 
as an example of several which, if they had received vaccine, would 
have been thought good results. 

Case 124 (Chart 11).—On admission, eleventh days Sallow, 
with slight malar flush. Lethargic, but clear mentally when 
roused. Regular good volume soft dicrotic pulse. Normal abdomen 
and no moist sounds in chest. Blood culture negative. Stool of 
thirteenth day contained B. typhosus. 

Summary.—A case which looked moderately severe (Class 4), 
but with an excellent prognosis. Improved very rapidly, but had a 

30 
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relapse. Case is shown as one of the few in which each individual 
dose of vaccine appeared to have a marked effect both on tempera- 
ture and general condition. 


T1273 14715 116 | 17] 18] 19/20] 21 2 


PULSE [64 96 90/8! |78 [81 | 907) Ter 90 eterl 90 [94762 [65 [74 | 
[resp [24/20 [2020] 20] 20120 20120120] 20) 20|20]20|20|20] 


mimiaees ee 
[ PuLse | 68 [96 | 102/102] 96 | 97 [104] 99 [102 ]107 /104/102 97 [98 [loa ]t7 [118 [121 | 
[RESR | 24 | 24 | 26 | 26 | 27 | 29 28 | 25 | 26 | 29/30 |28 29 | 27 26 | 26 | 28 38 136 )38 


Cuart 12. 


Case 140 (Chart 12).—On admission, seventh day: Pale and 
looks ill. Lethargic, but quite clear when roused. Big volume, but 
very soft and dicrotic pulse. Abdomen is not distended. No moist 
sounds heard in chest. Blood culture, B. typhosus found. Four- 
teenth day: For the first few days was bright in the mornings 
and could read the paper. Is now getting a little more toxic. 
Wanders at night. Abdomen now tumid. Pulse good and rarely 
above 100. Eighteenth day: Continuous as above. Sleeping 
draught required at night. Tongue now quite dry and typical. 
Pulse soft and dicrotic. Is now rather a severe case. T'wentieth 
day: Very restless. Is distended and has diarrhea. Heart is 
getting dilated. Twenty-third day : Heart shows cantering rhythm. 
Tubular breathing left lower lobe, but rapid respiration mostly 
toxic. Seems to be going downhill with cardiac weakness asso- 
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ciated with a steadily increasing and now severe toxemia. Vaccine 
quite useless (? has increased toxemia). ; 

Summary.—A typical slightly toxic and moderately severe case 
(Class 3)—vide pulse-rate, respiration-rate, absence of distension, etc., 
on admission. Patient had the appearance of one likely to do 
well, and vaccine therefore undoubtedly appeared to do harm. 

Classes 3 and 4.—Moderately severe and slightly toxic or not 
toxic ; 88 cases (44 treated with vaccine and 44 without). 

These two classes of case are considered together as they form 
degrees of{the same kind of case in which the prognosis varies from 
“good” to “ very good.” It is especially in this class of case that a 
good effect of vaccine is difficult to judge, as all are likely to do well, 
and vaccine is therefore liable to get undeserved credit unless the 
unvaccinated controls are considered. The statistics of the control 
cases must be carefully examined (see table below), and it will then 
be'seen that the effect of vaccine in so far as it has a good influence 
is practically negligible. 

(a) In five of the vaccinated cases there did certainly appear to 
be an effect on the case as a whole, and in one each injection 
seemed to have a marked effect (Case 124). But cases of a similar 
nature may occur without vaccine treatment. In ten other cases 
vaccine may have shortened the fever and therefore may have done 
good in these. In one fatal case it certainly appeared to do harm, 
as this patient was neither very severe nor toxic, and yet he got 
progressively worse while on vaccine, and died of toxemia and 
cardiac failure (Case 140). In the other fatal case who had vaccine 
death was due to sudden hemorrhage on the seventeenth day of 
disease following on a dose of vaccine. ‘There was, however, just 
such a case of fatal hemorrhage occurring on the eighteenth day of 
disease in one of the controls. Vaccine may have been the decisive 
factor, but the hemorrhage may thus have been a coincidence. In 
five other cases the course was long or otherwise worse than the 
average, and vaccine may possibily have done harm to these. 
In the remaining twenty-two cases the patients did well, but just 
as might have been expected, and I do not think vaccine affected 
them either way. 

(6) In the forty-four unvaccinated cases there were also two 
deaths. One already referred to died of hemorrhage, and the other 
also had hemorrhage, but died with increasing severity and toxemia. 
The great majority of the cases ran the course that was expected. 
The average length of fever in the vaccinated and unvaccinated 
cases of these classes was about the same, and is shown, together 
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with the incidence of complications and sequels, in the subjoined 
table. 

Class 5.—Very mild, 10 cases G treated with and 5 without 
vaccine). 

One death occurred in this class in a man who had a severe 
relapse (?) and prolonged fever, after what appeared to be a 
very mild preliminary attack. It was only when in this acute 
stage that he had vaccine, and the death is therefore in brackets in 
the comparative tables. Two vaccinated cases ran an unusually 
long course, and it should be noted that the average length of fever 
in the vaccine-treated cases was much longer than in those which 
did not receive it. As the numbers are small one can only say that 
in this class the vaccine did not appear to have any good effect. 

The Inoculated Cases.—There are thirty of these, half being 
treated with vaccine. They had all been inoculated once or twice 
during the nine months preceding their illness. The B. typhosus 
was isolated from each. As the number in each series is small, 
I do not think that much can be deduced from the statistics. The 
more important facts are set out in the following table :— 


Class 3 


] Class1 | Class 2 Class 4 | Clasa5 
With (+) or without (0) vaccine _ 
+/o}+fo + | 0 |: + +10 

| Fel ; 
Number of cases in class 2/;2) 6 § 4,4 | 2] 2 | ee 
Mortality .. tat..| 9 ale leat eats 
Average length of fever in days — |255' 35 | 27 | 25 | 27 | 25 | 28 | 21 | 23 
Hemorrhaga ,af—-{ af} al—-] ar-[-J-]-—- 
Perforation Jae |e. [CSP eh ap ten | 
Relapse l1}-|/]-|]- 1] - | -|/-'-|[- 
Prolonged convalescence -;/1l]/-—-|- Vy-,-f}-yr-]- 
Thrombosis {-}-]/-j];-, 1f/-'-Jf-s-]e- 

. | | 


It will be seen that in the above fifteen cases vaccine had no 
good effect on the mortality or on the incidence of complications, 
I do not think that one can say that it definitely had a bad effect 
on the cases, as a whole, as the numbers are small. One outstand- 
ing fact, however, is that the average length of fever amongst the 
vaccinated cases of Class 2 (the largest class) was much longer 
than that of those in this class which had no vaccine. 

One of the cases of Class 1 which died was admitted in a 
critical condition with a subnormal temperature. He had one 
injection, after which the temperature steadily rose, and he died 
thirty-six hours afterwards. In the other fatal case of this Class 
the temperature took six weeks to reach normal; the patient then 
had a relapse, during which he died from perforation of an old 
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ulcer. Of the two fatal vaccinated cases of Class 2 one died of 
perforation after three injections, and the other died of a confluent 
broncho-pneumonia, being then in a very asthenic state with a 
subnormal temperature. There was no case among the series 
receiving vaccine which did markedly better than any of the 
control cases. 

In none of the four cases which were given the serum-treated 
vaccine is there any reason to suppose that the course was 
definitely affected. One of the cases died of toxemia. It was a 
severe, prolonged case, and the serum-treated vaccine was given 
late in the disease to see if it could stimulate the patient to further 
efforts, but without effect. 


SUMMARY AND CONCLUSIONS. 


In the total vaccinated cases there were twenty-nine in which 
it appeared that vaccine had a definite good influence. Of these, 
twenty belonged to Classes 3 and 4, i.e., to those classes in which 
the prognosis is good. In other words, “good results” are more 
often obtained where good results can be expected by ordinary 
methods of treatment alone. On the other hand, the mortality 
rate and the average length of fever in these classes was slightly 
worse among the cases who had vaccine. 

Among the cases belonging to Classes 1 and 2, in which the 
vaccine appeared to do good, none had severe lung involvement. 
Those cases which had much bronchitis or broncho-pneumonia 
(the average severe case) ran the severe course which is usual, and 
vaccine appeared to be of no avail. To say that, if the average 
severity of the cases treated had been less, the vaccine would have 
had better results, is merely to say, I think, that the cases would 
then have done better anyhow. From all this it would appear: 
(a) That it is in just those cases in which the physician so much 
requires help that vaccine is so disappointing; (b) that vaccine 
neither shortens the fever nor reduces the number of complications 
in even that class of case which is likely to do well; (c) that there 
is a decided suspicion that vaccine increases the incidence of 
hemorrhage. 

The conclusion, therefore, is that the use of a stock vaccine in 
typhoid fever cannot be recommended as a routine treatment. 
I should add that these conclusions are largely contrary to the 
impressions which I received during the treatment of the earlier 
cases. I had not then seen a sufficient number of similar cases 
which did well without vaccine, and being rather biased in its 
favour, I gave undeserved credit to this treatment. 


445 


NEPHRITIS IN THE BRITISH TROOPS IN FLANDERS.! 
A PRELIMINARY NOTE. 


By Sir JOHN ROSE BRADFORD, K.C.M.G., C.B. 


Dvrinc the earlier months of the campaign the number of cases 
of nephritis seen in the base hospitals was remarkably small, and 
in @ group of such hospitals under my observation, where there 
were several thousand beds, I only saw, at this period, a few 
isolated cases of no great clinical interest. These were principally 
cases of chronic renal disease in men who had rejoined the army 
from the reserve, and where, under the stress of the campaign, the 
chronic malady had progressed more rapidly than usual, or where 
recrudescence of an old renal lesion occurred. These cases 
presented obvious physical signs of cardio-vascular changes such 
as high tension and arterial degeneration, and often other physical 
signs of chronic renal disease, e.g., the anemia and such retinal 
changes as albuminuric retinitis. One of the most striking features 
of the medical cases admitted to hospital in the autumn and winter 
of 1914 was the rarity of renal dropsy. During this period, how- 
ever, other maladies commonly reputed to be due to, or associated 
with, exposure to inclement weather were by no means rare. 
Thus, bronchitis and other pulmonary affections were prevalent, 
and there were also numerous cases of enteritis and colitis. 
Further, during the wet and cold winter months, very large 
numbers of men were: admitted with the so-called ‘trench foot” 
resulting from exposure to cold and wet in the trenches. Even 
during this period, when the climatic conditions were very 
unfavourable owing to long-continued cold rain, and the hardships 
suffered by the troops were considerable, there was, so far as my 
experience went, no considerable number of cases of nephritis 
accompanied by obvious renal dropsy. Speaking generally, it may 
be said that the cases of nephritis were few in number until the 
months of March and April, 1915. In these two months far more 
cases were admitted to hospital than the total admissions for the 
whole period of the War up to that date. The April admissions 
were greater in number than those of March, and the April 
admissions alone were not far short of the total admissions for. 
the whole duration of the War to April. Further, if only the 
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admissions from the troops that had been at the front since the 
commencement of the War were taken into account, the same 
conclusion is arrived at—the incidence of the disease in March and 
April in these divisions is in marked excess to what obtained in 
the same divisions in the earlier months. Hence it is quite certain 
that the increase in the number of cases of nephritis was not due 
merely to the increase in the numbers of the British troops in the 
field in the later months, as compared with the numbers in the 
earlier months. It is impossible for several reasons to give the 
actual numbers in this preliminary communication, but not only 
in the early spring but also in the summer the increase in the 
nephritis cases was far greater relatively than the increase in the 
number of the troops in the field. Further, emphasis must be 
laid on the fact that not only did a great increase in the number 
of cases occur in the spring, i.e., in March and April, as compared 
with the earlier months, but the cases were also of a different type. 
Cases were now seen in large numbers with typical renal dropsy 
in so far as its distribution was concerned, and, as mentioned above, 
dropsical cases had been quite rare up to that time. 

It may therefore be said that this outbreak of nephritis occurred 
in the spring of 1915, especially in March and April; the number 
of cases admitted increased still further in later months, and the 
occurrence of these cases has persisted until the present time with 
some fluctuations. The incidence was especially high in the 
summer months of 1915, but owing to increases in the strength of 
the forces in the field it is not possible at present to speak with 
certainty as to the actual case incidence. Again, during the later 
months more attention has been directed to the occurrence of the 
malady, more hospitals and further facilities for examination both 
at the front and at the bases have been provided, and hence the 
disease is doubtless more often recognized, especially in its slighter 
forms, owing to more thorough examination of cases of illness. 

A special case-sheet was drawn up and issued, and all cases 
diagnosed as “nephritis” were entered on such sheets, and the 
present preliminary paper is the result of a study of these case- 
sheets dealing with 1,455 cases under treatment at various periods 
since the outbreak in all the base hospitals of the Expeditionary 
Force in France. Further, at one of the bases all the cases of 

nephritis were segregated in one hospital, and these cases were 
seen repeatedly by me, and T also saw large numbers of cases in 
hospitals at other bases, so that in addition to the study of the case- 
sheets I have seen clinically some hundreds of cases. It is not 
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possible to make such detailed and thorough examination of the 
cases in the hospitals with the forces in France, as is possible in 
the base hospitals in England, but some few points of clinical 
interest have emerged in the work here and form the substance of 
this communication. It is hoped that a more detailed analysis of 
the cases may be made later. When the early cases were first 
observed, two prominent symptoms attracted notice, the occurrence 
of cedema and the presence of dyspnwa. Often the soldier stated 
that the onset of the dropsy was quite sudden, absent on one day 
and very markedly present the next, and attracting the attention 
of his fellows. Not uncommonly the first sign of illness was the 
presence of dyspnoea, and, so far as my observations went, many 
men complained especially of nocturnal dyspnoea. This was quite 
a marked feature of the onset and sometimes it persisted in a lesser 
degree for a few days. Others complained of dyspnoea on exertion, . 
eg.on the march. Objective dyspnoea was uot, however, @ very 
marked feature of the majority of the cases clinically, when the 
patients came under observation in base hospitals—always several 
days after the onset of the illness. In some of the earlier observa- 
tions, although albuminuria was present, casts were said to be 
absent, and this at one time gave rise to doubts in the minds of 
some observers as to the real nature of the dropsy. “More extended 
* observation has shown, however, that casts are very frequently 
present, and it is probable for several reasons that the precentage 
of cases in which the urine contains casts is really much greater 
than appears at first sight. In a series of 1,455 cases, casts were 
present in 794 cases, they were stated to be absent in 507 cases, 
and were not looked for in 154 cases. 

The present paper will deal only with a series of 571 cases 
where casts were found to be present, although many of the 
statements made would apply to cases where casts were absent. 
I have thought it better not to include such cases, as doubts might 
be raised as to the accuracy of the diagnosis of nephritis in such 
instances. In the great majority of the 571 cases the casts were 
of the hyaline and granular varieties. In some, however, hyaline 
casts only are noted. In a considerable number, epithelial casts 
are also recorded as present. In most cases where casts were 
present they were readily found, and it was not infrequent for 
them to be present in abundance—this was especially the case 
with granular and hyaline casts. Blood corpuscles were also 
frequently found, but definite blood casts are not often recorded. 
White blood-cells are of course frequently found. In some 


448 Nephritis in the British Troops in Flanders 


instances, especially if the case is seen early, the urine is definitely 
smoky, and in others, but not in many, it may contain a large quantity 
of blood, so as to be obviously red to the eye. The latter condi- 
tion, I would say from my own observations, is exceptional. Such 
cases present a rather different clinical picture to the general run 
of cases, in that with them dropsy is neither so frequent nor when 
present so marked a feature of the case. 

Further, these haemorrhagic cases more frequently have pyrexia 
and resemble much more closely in their course infective nephritis 
dependent upon some microbic invasion. In some instances of 
this type of case the Bacillus coli communis has been recovered 
from the urine. In a few instances the hematuria and pyrexia 
have been intermittent and recurrent, producing a clinical picture 
closely resembling that seen in renal embolism; but these patients 
have not been suffering from any condition liable to cause 
embolism, and have presented no physical signs justifying such 
a diagnosis, and it seems more probable that the condition is due 
to some bacillary infection. These cases, however, are few in 
number and are quite different from the ordinary form of 
nephritis with which this communication deals, and where dropsy 
is really the dominant physical sign ; in these cases any consider- 
able amount of blood in the urine is decidedly exceptional. The 
quantity of urine is notably decreased in all cases where dropsy is " 
present, and especially so in the earlier stages of the malady whilst 
the dropsy is increasing. Quantities less than twenty ounces in 
the twenty-four hours are not uncommon, and it is not unusual 
for a greater degree of suppression of the urinary flow to occur 
during short periods. In some cases complete suppression for 
periods of twelve to twenty-four hours has been observed, and in 
such cases it is usual for uremic manifestations of considerable 
severity to be present. Even in these very severe cases it is most 
exceptiongl for death to take place. More often the suppression 
only lasts a few hours, and the. urinary flow is fully re-established 
in twenty-four to forty-eight hours. Only three fatal cases have 
fallen under my direct observation in a series of several hundred 
cases of nephritis, and in all these suppression, together with 
uremia, occurred, but none of these three fatal cases was really 
a case of simple nephritis. In one the condition was really the 
terminal stage of chronic Bright’s disease which had run a more or 
less latent course and was only recognized in its last stage when 
uremia had occurred. In the second case, which presented clini- 
cally the picture of an acute simple nephritis with dropsy, and 
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where fatal uremia ensued, post-mortem examination revealed the 
presence of congenitally malformed, atrophied, and hydronephritic 
kidneys with dilated ureters. Here the nephritis was implanted 
on kidneys already much impaired by a congenital lesion. In the 
third case it was found on post-mortem examination that one 
kidney only was present, the absence of the second was due here 
also to a congenital anomaly, and the one kidney present was 
deformed, either as the result of the atrophy of a portion of its 
substance as the result of an old infarct, or possibly congenitally. 
In this case also the nephritis had affected a kidney already 
impaired. ; 

In all the other cases under my observation where suppression 
of varying degrees of severity developed, the patient recovered from 
any uremic phenomena present and was ultimately well enough 
to be evacuated to England. It may be stated here that these 
three deaths are the only ones that occurred amongst the cases 
under my direct observation. 

Dropsy occurs in the great majority of cases and is usually 
well marked, and, as mentioned above, it is, in a large proportion 
of cases, the initial phenomenon that leads the soldier to seek 
medical advice. The dropsy may first attract attention by affecting 
the face, the patient giving the usual history of not being able to 
open his eyes in the morning, or not infrequently the dropsy is 
first noticed in the legs. Some of the patients complained greatly 
of the swelling of the abdomen, and anasarca of the abdominal 
wall was often well marked. Ascites, usually only of moderate 
degree, was present in a certain number of cases, but so far as my 
own observations went, it was not present in the bulk of the cases, 
and when present was never large in amount, and no case calling 
for paracentesis abdominis occurred. Much of the swelling of the 
abdomen complained of by the patients was really due to the 
cedema of the parietes. Cidema of the scrotum was not uncommon, 
and the well-known cushion of oedema over the sacrum and loins, 
so often seen in kidney disease, also occurred, but it was very 
exceptional for the dropsy to develop to the extent that is so often 
seen in nephritis in civil practice. Hydrothorax has occurred, but 
only in a very few instances, and pulmonary oedema with marked 
physical signs has been observed not only in the cases with severe 
uremic manifestations, but also in slighter degree in other cases 
with far less urgent symptoms of uremia. 

In all the above points, the dropsy seen in these cases of 
nephritis resembles very closely the nephritis as seen in civil 
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practice. Thus it is most marked in the subcutaneous tissue and 
is prone to affect the face, scrotum, sacrum, and loins, and when 
marked to be accompanied with some collection of fluid in the great 
serous cavities, especially the peritoneum, and, finally, pulmonary 
cedema is not infrequent. There are, however, as far as my experi- 
ence goes, certain points of difference. The most striking is the 
transitory duration of the dropsy; in some cases it might more 
properly be described as evanescent, as it may last only some two 
or three days. In a very large proportion of the cases, it does not 
persist for more than a week or ten days. There are some cases, 
but not a large number, where it is more persistent, lasting several 
weeks, but then there is nothing to distinguish such cases from 
those that every physician is familiar with in civil practice. The 
point of main clinical interest in the nephritis as seen in the 
hospitals in the field, is that large numbers of cases are seen where, 
notwithstanding the fact that the dropsy is quite marked in amount, 
it disappears rapidly with the most simple treatment. It is ex-. 
ceptional for it to be still present a fortnight after the onset, and 
it is only in a quite small proportion of cases that the dropsy 
resembles in its clinical course the form seen to accompany acute 
nephritis in civil practice. 

It is remarkable, seeing the very large number of cases that 
have occurred, that the well-known facies of acute renal disease is 
so exceptional. The pale waxy or pasty swollen face so often seen 
in acute nephritis is, I would say, quite exceptional; this peculiarity 
may perhaps be associated with, or due to, the short duration of 
the dropsy. Further, although the dropsy is quite marked and 
obvious, I have seen no case where it was extreme in amount, and 
no case where any special methods of treatment, such as puncture, 
were necessary for its relief. This also is rather remarkable seeing 
the considerable number of cases that have come under observation. 
Lastly, no complications—such as secondary infections of the 
cedematous legs, gangrene, etc.—have come under my observation. 

The dropsy accompanying this form of nephritis may therefore 
be said to be very frequent, the great majority of the cases suffering 
from it; it is marked in amount but never extreme. It is remark-. 
able for its comparatively short duration and for not being accom- 
panied with the marked anemia and cachexia so usual in renal 
disease. 

The albuminuria varied greatly in amount, especially as many 
of the observations were made on single casual specimens and not 
on a twenty-four hours’ sample. Usually the amount present was 
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very considerable, and in some cases the urine became solid on 
boiling. This was exceptional, and more usually an estimate 
formed by observing the amount of coagulum after boiling, and 
subsequent standing of the urine would yield a result showing the 
presence of from a quarter to two-thirds albumin by volume in 
the more severe cases. Ina very considerable number of cases the 
amount was far less, and was described by the medical officer as 
a “cloud,” or a ‘dense cloud.” The amount of albumin was 
sometimes small even when dropsy was present, but generally, 
when the albuminuria was slight, the dropsy was also slight or 
absent. Not infrequently the patient reached the base hospital 
when the dropsy had subsided and when the urinary flow was 
re-establishsd, and these cases often presented a lesser degree of 
albuminuria, since the nephritis was really subsiding. Hence, it 
may be said that at the onset and during the height of the disease 
the albuiminuria is considerable in amount and comparable to what 
is usually seen in the acute nephritis of civil practice. The albu- 
minuria is much more persistent than the dropsy, and even in the 
cases where it disappears before the transference of the patient to 
England, it has usually lasted several weeks. The great bulk of 
the cases were, however, evacuated to England after the subsidence 
of the dropsy, and at a time when the urine still contained a 
variable quantity of albumin. It is not possible at the present time 
to speak with certainty as to the duration of the albuminuria, but 
the impression formed from the study of this large series of cases 
was that, in the great majority, the albuminuria was subsiding at 
the time of evacuation, ‘and such reports as have as yet been 
received from England as to the subsequent history of these cases 
confirms this view, as the albumin is reported to have disappeared 
after a few weeks. It would seem, therefore, that in the majority 
of cases the nephritis subsides rapidly. Uraemic complications of 
varying degrees of severity are common, and sometimes they have 
been of great intensity. Many of the patients have a distinct 
urinous or ammoniacal odour, and in one case of only moderate 
severity the patient complained not only of headache, nausea, and 
dyspnea, but also of a strong taste of ammonia in the mouth, this 
last symptom being the one that caused the most discomfort, and 
it was present within the first few days of illness, at a period when 
dropsy was present and the quantity of urine excreted daily 
amounted to thirty ounces. In this case the urine increased to fifty 
ounces with the subsidence of the dropsy, and with this increase the 
unpleasant taste disappeared rapidly, and no serious uremic 
phenomena developed. 
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Apathy, slight drowsiness, and a subnormal temperature are the 
most usual uremic symptoms present, together with headache and 
nausea. Vomiting of course occurs, but it is not usually severe, 
and it is quite exceptional to see cases with the severe vomiting 
that causes so much difficulty in the treatment of renal disease in 
civil practice. TEpileptiform seizures of a considerable degree of 
severity are by no means rare, and on several occasions such attacks 
have occurred quite unexpectedly in the course of the malady, when 
the general condition of the patient did not suggest that such a 
serious complication was either imminent or probable. Such 
cases, however, often show a markedly increased pulse-tension, 
quite appreciable to the finger, and this increased tension subsides 
rapidly when the uremic attack has passed off. 

These epileptiform attacks occur in cases of the acute disease 
where there are no physical signs suggestive of old-standing or 
latent renal disease, and the fact that, notwithstanding their 
severity, the patient recovers is confirmatory evidence that they 
are not complications merely occurring in patients the subjects of 
chronic renal disease aggravated by a superimposed attack of acute 
nephritis. If this were the case, the prognosis would certainly be 
more grave. As already mentioned, three fatal cases have fallen 
under my observation, and in all of these death occurred from 
uremia and old renal lesions were present, but the uremia was of 
‘a different type, coma, dyspnoea, etc., being present. In the acute 
simple cases the epileptiform seizures occur suddenly, at a time 
when the patient is not marked!y uremic,-or at any rate does not 
present symptoms of the more grave forms of uremia. They 
resemble somewhat closely the attacks seen in eclampsia, and also 
from time to time those seen in ordinary acute nephritis. In one 
case transitory acute mania occurred after the seizure. Uramic 
amaurosis was seen in one case; it was of a severe type and was 
accompanied with suppression. The suppression of urine, however, 
was transitory in its duration, and the next day with its disappear- 
ance the amaurosis also cleared up. Headache is a common 
symptom, and not infrequently it is severe, and is then usually 
accompanied with high tension. Although dyspnea, as already 
mentioned, is of frequent occurrence as an early symptom, the 
more severe forms of uremic dyspnoea, such as the well-known 
hissing type and Cheyne-Stokes breathing, do not occur. In some 
instances the dyspnoea, although not very marked in amount, has 
been accompanied by the physical signs of pulmonary oedema, and 
in a few cases the pulmonary oedema has been quite considerable 
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in degree. In such cases the physical signs of the oedema have 
been well-marked in the upper lobes of the Iungs, but this is a 
well-known phenomenon of pulmonary oedema. No case of death 
from pulmonary cedema has come under my notice. 

In one case extreme dyspnoea of the type known as “ air-hunger,” 
together with drowsiness, was present, and the dyspnoa was so 
urgent as to suggest the presence of acetonsemia, but post-mortem 
examination revealed the existence of old-standing chronic renal 
disease. The kidneys were extremely atrophied and fibroid, and 
this case was merely one of urwmia in chronic renal disease and 
belonged, therefore, to quite a different group from that formed by 
the bulk of the acute cases now under consideration. Other 
uremic phenomena, such as twitchings, cramps, and the various 
skin eruptions so common in renal disease, when uremia is present, 
have not been present in the cases that have fallen under my 
observation. 

Inflammatory complications, due to secondary infections, were 
decidedly rare in their occurrence. Bronchitis, however, was 
common, and in a series of 278 cases was present, either at the time 
of admission or during the short stay of the patient in a base 
hospital, in some thirty per cent of the cases. ‘The more serious 
pulmonary complications, such as pleurisy and pneumonia, were 
rare, and no case of pericarditis, associated with nephritis, has fallen 
under my observation. 

Observations on the fundus oculi have been made in a small 
proportion of the cases, but no changes of the fundus have been 
observed in the acute cases. In some of the cases of chronic 
disease that came under observation as apparent acute cases, the 
well-known phenomena of albuminuric retinitis were observed. 

When the cases are reviewed as a whole, the following 
conclusions would seem to be justified. 

Among the very large number of cases that come under 
observation, there are several distinct groups of cases. 

First, there are some cases of ordinary chronic renal disease, 
of the type described as the granular kidneys, occurring amongst 
the older men. These cases present the ordinary clinical picture 
of the disease, so familiar to all—breathlessness, swelling of the legs, 
albuminuria—and yield evidence clinically in the heart and blood- 
vessels of marked cardio-vascular degeneration. Such cases are 
almost invariably men over thirty years of age, often much older, 
who have either rejoined the Army after following some civil 
occupation, or else they are some of the older men who joined the 
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Army soon after the commencement of the War. In many of these 
cases the chronic renal lesion was not necessarily very marked, and, 
as mentioned above, it is quite probable that under the stress of 
the campaign it has progressed more rapidly, or an acute nephritis 
may, in some instances, have been engrafted on the underlying 
chronic mischief. 

Secondly, ® group may be recognized, consisting, however, of 
only a few cases, where very serious chronic renal disease of long 
standing is present, but where the presence of the kidney disease 
has not been recognized owing to the absence of urgent symptoms 
prior to the onset of uremia. Such cases are seen from time to 
time in all varieties of practice, and hence it is not suprising that 
a few such cases should have occurred in the Army in the field. 
So far as I can judge, the number of such cases is extraordinarily 
small; I have not seen more than six, two of which were fatal, 
the others, although very ill, recovered sufficiently to be evacuated 
to England. 

Thirdly, a group, also small. in numbers, might perhaps be 
made where the clinical picture is essentially similar to that seen 
in the acute nephritis of civil practice. That is to say, the renal 
dropsy is much more persistent, as is also the marked albuminuria. 
Further, such cases develop the well-known anemia and cachexia 
of acute Bright’s disease. 

The third group may be thought to be artificial, as it is possible 
that such cases are really only more severe samples of the typical 
cases that constitute the great bulk of the cases. 

When these three groups are eliminated, the great bulk of the 
cases remain and seem to belong to one type, and to a type that, 
so far as my experience goes, is at any rate not common in civil 
life. The two outstanding features of the malady are the rapid 
subsidence of the dropsy and the remarkably low mortality when 
the severity of some of the uremic attacks is taken into considera- 
tion. Renal dropsy does not usually subside in a week or ten 
days, and I only know of five deaths in a series of many hundred 
cases. In two of these the kidneys were abnormal congenitally, 
and in two old-standing chronic renal disease was present. In the 
remaining case a post-mortem examination was not made, so no 
statement of the exact condition can be made. 

An attempt was made to gain further insight into the nature of 
these cases of nephritis by an analysis of 571 cases where casts were 
present. In sixty-two of these patients there was apparently a 
distinct history of a previouslattack of renal disease. That is to say, 
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in 10°8 per cent of the cases the patient gave a history of a previous 
attack of dropsy similar to that present at the time of observation, 
or else stated that he had been in hospital or under treatment for 
“inflammation of the kidieys " or for ‘ Bright's disease.” Even if 
it is admitted that such statements were always reliable, eighty- 
nine per cent of the cases gave no such history. Previous renal 
disease can, therefore, scarcely be the cause of the malady in the 
majority of instances, although doubtless a previous attack of 
nephritis is a very important factor in the causation of any given 
attack of nephritis. It might be urged by some that these cases 
were really instances of acute nephritis occurring as a complication 
of slight old-standing lesions of the kidney; in other words, that 
the condition was really an acute exacerbation of slight chronic 
mischief. The fact that many of the earlier cases occurred ampng 
the older men gave some support to this hypothesis, and it is 
probable, I think, that this view is true for some cases, but not for 
any large number. If all the cases were examined by one observer, 
and by the same method, it might be possible to obtain a reliable 
result, but even then it is extremely difficult to differentiate 
clinically between a primary acute nephritis and one complicating 
a chronic lesion, unless the signs of the latter are unequivocal. 
Two cases have already been alluded to in this paper where 
clinically the diagnosis was confidently made of acute nephritis, yet 
the post-mortem showed the presence of congenital lesions—hydro- 
nephrosis and atrophy in one case, and a single kidney with 
marked fibrosis in the other, and the acute nephritis was super- 
imposed on these chronic lesions. A considerable number of the 
cases have an accentuated aortic second sound, and a smaller 
number show distinct hardening of the radial artery. In a series 
of 149 cases, accentuation of the aortic sound was said to be present 
in thirty-nine per cent, and obvious increased tension in and 
hardening of the radial artery in twenty-seven per cent of the cases. 

On the other hand, in the great majority of cases, there was no 
evidence either in the physical signs or in the patient’s history to 
suggest the presence of a latent renal lesion. Further, the clinical 
cause of the malady, and more especially the rapid subsidence of 
the dropsy and the rapid disappearance of any anemic complica- 
tions, are not consonant with the suggestion of an acute nephritis 
complicating a chronic lesion of the kidney. Such complications 
are usually most formidable, protracted in their course, and 
frequently fatal, and it is interesting that, so far as my experience 
has gone, the fatal cases have shown chronic lesions in all where 
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post-mortem examinations were made. Another method, but an 
indirect one, available to try and reach a conclusion on this point 
is to study the age incidence. If the illness were due mainly to the 
nephritis affecting men with damaged kidneys, 1t might be expected 
that the bulk of the cases would be amongst the older men. 

The age incidence in 571 cases where casts were present was as 
follows : 


Under 20 yrs. 20-25 yrs. 25-30 yrs. 30-35 yrs, 35-40 yrs, 40-45 ya, 45-50 yrs. 
24cases 123 cases 140 cases 126 cases 96 cases 40 cases 22 cases 
oo aye 245 % 22% 16-8 % 7% 38% 


Thus 25-7 per cent of the cases occur in men under 25 years 
of age, 50°2 per cent of cases in men under 30 years, and 72:2 per 
cent of cases in men under 35 years of age. Hence it is clear 
that large numbers of cases occur in quite young men. After 
30 years of age there is a slight drop in the number of cases, and 
this drop becomes more marked after 35 years of age. In order to 
deduce really conclusive results, it would be necessary to know the 
number of men of the ages mentioned in the troops, as it is, of 
course, obvious that although only seven per cent of the cases 
occurred in men between 40 and 45 years of age, and nearly 
twenty-five per cent in men between 25 and 40 years, yet it is quite 
possible that the actual incidence of the malady was higher in the 
older than in the younger men, since the number of the older men 
in the ranks is probably very much less. It has not been possible 
to get any accurate information as to the age of the troops as a 
whole, but I am informed that the great bulk of the men are 
under 35 years of age. 

The conclusions are probably warranted that the malady affects 
men of all ages, that young men are certainly affected in large 
numbers, and that possibly the actual case incidence may be higher 
in the older men, but the actual statistics available at the moment 
do not afford certain proof of this. 

The men affected belong to all branches of the service, and 
although the great bulk of the cases have occurred in men at the 
front, the malady has been by no means limited to those actually 
serving in the trenches. Men serving in the Army Service Corps, 
and engaged in transport and supply duties, and men in the 
ammunition columns, have frequently suffered. Many of these 
men, although not actually serving in the trenches, have been 
engaged in duties involving much exposure to severe climatic 
conditions both by day and by night. Similarly a number of 
Royal Army Medical Corps orderlies at the Front have been affected. 
The disease has, however, not been limited to the men serving at 
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the Front, and has occurred amongst men serving entirely at the 
bases, who have never been tothe Front. Further, there have been 
several cases affecting Royal Army Medical Corps orderlies whose 
duties have been confined entirely to base hospitals located in good 
buildings, where there has not been any question of exposure. Ina 
series of 332 cases, 285 cases occurred in men serving at the Front, 
and 25 cases in men whose duties retained them at the base. In 
the remaining 22 cases no details of service were recorded. Thus 
it is clear that the malady is not confined to those exposed to the 
vicissitudes of the actual front. The number of officers affected 
has been very small, and in the earlier months of the outbreak a 
large series of cases occurred amongst the rank and file without 
any case in an officer falling under my notice; later, some cases 
occurred amongst officers. These were not limited to the more 
senior officers ; some occurred in the younger men and some in the 
older. Up to the present time about one per cent of the cases have 
occurred amongst officers. The cases were of the same character 
as those seen in the men. In some there was distinct clinical 
evidence of old-standing renal disease, or of cardio-vascular 
degeneration. In others the cases were of the acute type described 
above, where the dropsy subsided rapidly and the albuminuria more 
slowly. Uremic manifestations were sometimes present, and in 
one case uremic epileptiform seizures that occurred quite suddenly, 
in a case of apparently no great severity, were followed by acute 
maniacal excitement. This, however, was also quite transitory, 
and the following day the patient was quite rational and had only 
a vague recollection of the seizure. In this case, as in others, the 
epileptiform seizure was preceded by a period of intense headache. 
There was no evidence of previous renal disease in this case, the 
only one, so far as I know, that presented that rather rare symptom 
of uremia—mania. 

One of the most striking features of the outbreak of nephritis 
was that it was confined to the British troops of the Expedi- 
tionary Force. It practically did not occur in the Indian troops, 
as I only know of three cases of nephritis having occurred 
amongst them. Three large Indian base hospitals, containing in 
all several thousand beds, were frequently visited by me, and 
I only saw, in a period extending over twelve months, one case, 
and this was extremely slight, some albuminuria but no dropsy 
being present. Two other cases were reported on the case-sheets. 
This absence of the disease amongst the Indian troops is very 
striking, as these troops suffered in common with the British 
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troops from other maladies commonly attributed to exposure. 
Thus, during the winter of 1914 and early spring of 1915, large 
numbers of cases of so-called frost-bite and trench foot occurred 
amongst the native Indian troops, and their hospitals contained 
large numbers of cases of bronchitis, dry pleurisy, and various 
forms of pneumonia. Bronchitis was especially prevalent and was 
often of a severe type, but yet nephritis and renal dropsy did not 
occur. 

Some observations were also made on the question whether 
the incidence of the disease was materially affected by the length 
of time the men had served in France. Ina series of 332 cases, 
data were available in 326 cases, and, as is seen, the results are 
not very definite ; 195 cases occurred in men who had served six 
months or less in France, and 131 cases in men who had served 
from seven to twelve months. A small number of cases occurred 
in men who had only been out a month or less—in one case only 
one week. It is difticult to interpret these results, owing to the 
numerous possible fallacies. Thus the number of men who had 
only been in France a short time would in certain months be 
suddenly greatly increased owing to the arrival of fresh troops, and 
it is probable that the only deduction that is justifiable is that 
a considerable proportion of the cases occurred in men who had 
been serving from two to five months in France. Whether or no 
the malady had a greater incidence in those who had served ten 
and eleven months is uncertain, but in view of the smaller numbers 
of these men in the field it is possible. 


Number of months 1 2 8 4 5 6 7 8 9 10 ll 
served in France 

Numberofcasesof 16 43 49 32 87 18 18 20 14 81 40 8 
nephritis 


Total—Six months or less .. oe +. 195 
Over six months... . «- 181 
Grond Total «= ww snk 826 


In one case the malady is said to have recurred, and this is 
probably correct, since the patient was invalided home after a slight 
attack and was discharged with the urine free from albumin. 
After a short furlough he was sent out to France again and there 
contracted another attack with oedema and albuminuria, but this 
attack also was not of great severity, and the dropsy speedily sub- 
sided. The causation of the disease is obscure. Modern views 
regard nephritis as usually produced by some toxic agency, ard 
especially as the result of an infection, but the infection is often 
one that produces so little illness that it is overlooked. A series of 
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278 cases were analysed to try and ascertain whether any illness, 
slight or severe, had preceded the onset of the dropsy. In 
10-4 per cent of these cases a history of a severe “cold,” or of 
“diarrhoea,” or of “influenza,” or ‘‘sore throat,” was elicited, 
and after a few days of illness the dropsy was noticed, but in 
the remaining eighty-nine per cent no such symptoms were 
noticed. On the other hand, in eighty-five cases, i.e., thirty per 
cent, the patients gave a history of and had distinct signs and 
symptoms of bronchitis, either at the actual onset or in the early 
stages of the nephritis when they came under observation in 
hospital. In some cases the bronchitis was quite severe. Bron- 
chitis, so far as my experience goes, is the only frequent illness 
prior to the onset of the dropsy, and the bronchitis itself is of the 
acute type and rapidly followed or accompanied by the nephritis. 
Tonsillitis preceding the nephritis is very rare, and this was an 
unexpected result, since it is a well-known recognized cause of 
nephritis. 

A plausible hypothesis might be advanced that the nephritis is 
causally related to the bronchitis were it not for the fact that 
bronchitis was common in the Indian troops and that in them no 
nephritis occurred. Notwithstanding this difficulty I am inclined 
to view the cases of acute nephritis described in this paper as due 
to some infection, the infecting agent causing in the first place in 
many cases some illness such as bronchitis, severe cold, diarrhea, 
etc. 

Some writers might see in this outbreak of nephritis evidence 
of the disease being directly due to cold and exposure. Others, 
seeing the gross contamination of the soil in the field of opera- 
tions, might seek a cause in a microbic infection of the urinary 
tract. Such observations as have as yet been made on this point 
have not yielded concordant results, and the fact that the disease 
has occurred also at the bases is not in accord with this view. 

Pending further observations on the causation of the malady, 
it may be said that clinically it is a distinct nephritis, characterized 
(1) by the rapid subsidence of well-marked renal dropsy; (2) by 
the frequent presence of bronchitis and dyspnoea; (3) by the 
severity and suddenness of onset of uraemic manifestations such as 
epileptiform seizures; (4) by the rarity of occurrence of inflam- 
matory complications; and (5) by the extraordinarily low mortality, 
ie., between 0°3 and O-4 per cent as determined from the total 
number of cases that have occurred up to the present time. 
Although the uraemia convulsions are severe when they occur, yet 
their occurrence is exceptional. 
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PHYSICAL TRAINING, WITH ESPECIAL REFERENCE 
TO THE TRAINING OF CONVALESCENTS. 
By Lreutenant-CotoneL NETTERVILLE BARRON, M.V.O. 
Royal Army Medical Corps. 


Prysicav training has for many years been an integral part of 
the general training of troops. The soldier has, indeed, often been 
cited as an example of the good which must arise from a proper 
care and respect for the body. Lord Roberts was himself an 
exponent of this form of arguinent, holding, rightly enough, that 
the training received in the Army improved a man’s physique, and, 
therefore, also his character. 

The present Army councillors are in no way less keen than their 
celebrated colleague, and there is indeed a unanimous consensus of 
military opinion in favour of physical training. Equally, govern- 
ments and civil authorities have often enough paraded healthy 
opinions, even carrying through apathetic Parliaments health- 
promoting bills innumerable. In spite of this, and in spite of an 
ever-increasing pressure of public opinion coming from the ranks 
of labour, very little has been actually accomplished. Physical 
training is still, in the minds of many, associated solely with gym- 
nastic apparatus, or connected in some way with a certain class of 
quack advertisement. In the Army itself the high priests of 
physical training are the instructors of the gymnastic staff, and 
the set exercises, which in the general confusion are called Swedish, 
are, as it were, the prayer books of the true believers. 

The fons et origo mali lies at the door of the medical pro- 
fession. As there is no Minister of Public Health, so is there no 
Chair of Physical Training. The medical profession, in spite of 
certain sporadic warnings, still insists that its chief function is the 
cure of, and not the prevention of, disease. Medical gymnastics 
remain as a side-show, and not so long ago the chief professor to 
whom numerous doctors resorted was an ex-performer from the 
music-hall stage. Passive movement and massage stay suspect by 
the old school, or at best are relegated to those things which you 
may study if you please during the off hours of professional 
education. 

This is the prologue. Is it any wonder the play itself should 
prove a thing of shreds and patches? It is well, then, if we admit 
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at once that the bulk of us know very little about physical training, 
and less about medical gymnastics, as only by a preliminary con- 
fession of scientific ignorance can we be saved from irresponsible 
theories and the dogma of a false empiricism. 

It would be undesirable to disclose the percentage of casualties 
which eventually return to the firing line, but my experience of the 
German medical profession would lead me to suppose that in this, 
at any rate, our enemies are no better off than we are. We are 
naturally more athletic than they, and our love of games has saved 
to the Adjutant-General many thousands of fairly trained troops. 
It is with the hope that he may be saved many more that I am con- 
fining this article to the lines along which my present work lies— 
namely, the physical training of convalescent soldiers. 

Here may I be permitted to issue a warning? The coming of 
peace will not abolish the convalescent soldier. To those of us 
who have been privileged to do what we can to make our heroes fit 
the remark should have a very special significance. There will be 
a huge number of convalescents and chronics on our hands at the 
close of the War. What are we going to do with them? Now 
there is one thing perfectly certain. If we propose to leave their 
cure to Nature a very large percentage of these men will never again 
be fit for full civil employ ; the man-power of the nation will be 
thereby considerably diminished and the cost of pensions consider- 
ably increased. 

Morally and economically it will be our duty to cure completely 
as many of them as possible. It will take perhaps a year or more, 
during which time the patient should remain under military 
discipline, and should receive proper treatment carried out on a 
scientific basis, under a system to be laid down. The tendency will 
be to let the men drift back into civil life in order to save expense. 
In the long run it will not save expense, but will prove a source of 
public discontent and be for years a heavy charge on the community. 
These men will be nearly useless in the labour market, and their 
own disabilities will, by undermining their resistance to temptation, 
drive large numbers into the ranks of intemperance and crime. 
The matter cannot be taken too seriously, as all experience points 
conclusively to the evils which spring, like fungus growths, from 
distempered states of physical health. 

It is a lamentable fact to realize that nearly every one of us is 
miserably unfit, but it must be realized befpre we can devise a 
means of cure. The principal reason why we are thus unfit is 
because we do not like the methods of training suggested to us. 
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We have no time for them—the customary excuse ; we really mean 
they bore us or actually annoy us. This psychology of the subject 
must always be borne in mind, since pleasure is one of the four 
essentials of physical culture. Exercises which are permanently 
distasteful to the patient may be written off as -useless. I am 
writing now of set exercises, not naturally, of duties, which are 
often enough distasteful. Equally, exercises designed to achieve 
purely mechanical results need not be liked. 


Four EssEnTIALS. 


The four essentials of physical training are: pleasure, exercise, 
balance and rest. There are numberless other hardly less neces- 
sary fundamentals, as, for instance: cleanliness, abstinence, con- 
centration ; but for our purpose the four mentioned will form a 
sufficiently solid foundation for our detailed superstructures. 

Pleasure.—It follows that we must have in any system a basis 
of: pleasure. Convalescents must like their treatment. I have 
already remarked on the Briton’s love of games, and have therefore 
interwoven into the system now being advocated for all big training 
centres one compulsory game. This is the game called at The 
King’s Lancashire Military Convalescent Hospital, Ballee. The 
name given to it by Messrs. Slazenger, who are the makers, is 
Gusto. Gusto was invented especially for physical training, 
and now after much experiment and alteration remains, in my 
opinion, the best game existing for hardening off a man. The rules 
may be obtained from Messrs. Slazenger, who also supply the 
requisite apparatus. Gusto is inexpensive, it can be played indoors 
and out, and it does not require any elaborate preparation of 
grounds or playing fields. It is free from the dangers of football, 
and it promotes a more perfect development of muscle, a better 
“‘wind” and a quicker eye than other games. It is easy to learn, 
although rather difficult to play really well. It was first played at the 
Windsor Forest Institute of Physical Culture, and was being intro- 
duced to the notice of London clubs and gymnasia when the advent 
of War put a stop to its development. Gusto has now been made 
a compulsory game at some of the convalescent hospitals, and is 
daily proving its great value. It would be well if this game were 
made a part of the physicial training of all troops and also of all 
sailors. It could be quite easily played on most of our larger 
vessels of war. Gusto is, however, only one variety of exercise, 
and. is only suitable for those who are past the first period of their 
convalescence. 
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Exercise.—When we come to deal with other less active move- 
ments, like free exercises, it should be remembered that all set 
movements have their accompanying mental effects. Upward 
movements have an exhilarating effect, downward.movements a 
depressing effect. One movement is, therefore, not as good as 
another, and medical officers should be careful only to select suitable 
exercises. 

Exercises are suitable or the reverse, according to what result 
is required. It is impossible within the limits of this article to give 
details, nor should it be necessary, provided the medicul officer is 
the person responsible for the selection of the exercises. Exercise 
must be graduated to the state of health of the patient. If the 
reader will study the schedule of compulsory work he will see how 
this is done. 

Within the limits of fatigue a muscle contracting a certain 
number of times rapidly produces the same effect as contracting an 
equal number of times slowly. It follows that to get quick results 
you must employ quick contractions. In other words, the pace of 
the exercises is important. In the camp this means that the 
quicker the exercises the more rapidly do you discharge your 
patients. Every individual has his limit of speed, beyond which 
rapid fatigue supervenes. Major Tait Mackenzie, Professor of 
Physical Training at the University of Pennsylvania, U.S.A., and 
now in medical command at Heaton Park, very rightly insists on 
this. As Major Tait Mackenzie is one of the very few who can 
afford to advise us on physical training, we should be doubly 
careful to remember this point. 

There are other reasons why rapid movements are desirable. 
They produce perspiration and they improve “the wind.” Rapid 
exercises should not be taken while in uniform, hospital clothing, 
or while wearing boots. Keep, therefore, a supply of running kit 
and of rubber shoes, and see that after profuse perspiration every 
man has a hot douche, followed by a cold shower and friction. If 
the water be not available the rubbing down can always be done. 
Do not rub tired muscles in a direction away from the heart. I have 
often noticed the ‘‘ seconds” of boxers making this mistake. 

It is a natural instinct of most convalescents to do nothing. 
Their treatment in a general hospital if anything determines them 
in the belief that rest is the only essential of physical training. On 
no account let this opinion become fixed. If it be advisable far them 
to do nothing—it very rarely is—let that nothing be done under 
orders and as part of their treatment. It is possible that some 
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cases only need “loafing” and fresh air, but never let the patient 
think so. It would, perhaps, be safer if medical officers also never 
thought so. Do not let special forms of treatment, like massage or 
electrical theurapeutics, interfere with exercise parade. This can 
be arranged by keeping cases under these treatments out of the 
advanced sections (see Schedule), or by having the treatments in 
the afternoons. 

Neurasthenics are a great source of anxiety in convalescent 
hospitals. They require special exercises, the principle of which 
should be that they are short, quick, and followed by complete rest, 
lying down. Never keep neurasthenics standing about, and, as far 
as is practicable, squad them separately from others. It is as well 
to give all neurasthenics a preliminary four days of intestinal lavage, 
(modified Plombiéres treatment). 

A man, like a horse, walks and runs on his feet ; but although it 
be a commonplace to say a horse-trainer attends most carefully to 
his patients’ hoofs, it is quite exceptional for a man-trainer to do so. 

Military regulations lay down certain recommendations with 
regard to the care of feet, which in my experience are rarely 
observed. 

Begin always with the idea that you cannot train a man at all 
unless his feet are sound. Watch, then, for dirt, for flattening, for 
corns, for sore places, for deformities of all sorts. In addition to 
the various remedies employed, attend particularly to the dryness of 
the socks, especially in cases of trench feet. 

Flat-foot, because of its frequent occurrence, is one of the most 
expensive diseases in the British Army. It is especially liable to 
begin while convalescent from “ frogt-bite” and rheumatism. 
Recollect, too, that a man who has been bedridden for a long 
time while recovering from any disease or from wounds, is very 
prone to flat-foot. Make a note, therefore, of the time a patient 
has been actually kept in bed; if for more than a fortnight be 
exceedingly careful about the amount of exercise ordered, and see 
that he does not stand about. Special feet exercises should be 
given to all these cases. 

There are many instances of feet which look flat, but which do 
not give rise to adverse symptoms. A simple test as to whether 
the arch has gone or not is to make the patient stand on his 
toes with the feet pointing forwards and inwards (test each foot 
separately). 

A too prolonged route march when the men are insufticiently 
trained may easily result in several arches collapsing. Skipping 
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exercises in shoes strengthen the arch, and it is worth remembering 
that boys who have stopped growing cannot safely be exercised in 
stockinged or bare feet. Be careful also of permitting men to run 
barefooted on the sands after sea-bathing. There is no exercise for 
the muscles of the back better than digging. This also hardens 
the hands. The tug-of-war is another useful way to harden the 
hands and strengthen the back. 

Rheumatism and myalgia are very common diseases in the 
Army. They are also very serious and require the most careful 
consideration by medical officers if a speedy cure is expected. 

Make a rule of examining afresh the teeth of every rheumatic 
patient, and begin by remedying any defects, such as caries and 
pyorrheea. It will be found on inquiry that the rheumatism usually 
began in the trenches—began, in fact, when the patient was having 
little or no exercise. Exercise all cases of rheumatisin before 
trying any other form of treatment. We have had very remark- 
able results in this hospital by adopting that rule. Short sprints 
with jumping (and much groaning) should be tried, if possible 
getting up a sweat quickly. Unless care be taken it will be found 
that rheumatics tend to gravitate to the electro-massage depart- 
ment, forming there a kind of permanent sediment very difficult to 
remove. All of us have our pet ways of treating rheumatic 
affections; I would only ask that they should not be put into 
operation until exercise has been tried and has failed. 

There are several classes of cases for which exercise is contra- 
indicated. I will instance: All recent wounds of the head that 
have penetrated the dura, or even reached the inner table; and 
valvular disease of the heart. The head cases frequently do well 
until they reach Section 3. Then they recommence with dizziness ~ 
and headaches. It is doubtful whether much can be done-—in the 
time—for them, but we are now trying ionization to the nape of 
the neck, both in these and in the “shell shock” and “ blown up” 
cases. Our data is at present insufficient to form an opinion. 

The treatment of valvular disease of the heart by exercises is 
too technical for the average convalescent hospital. The exercises 
and baths have to be extremely nicely graduated, and the time 
taken would be too long to make it worth while attempting. It is 
possible that something might be done in command depots. This is 
a class of case which may require treatment on a large scale after 
the War. On the other hand, “ irritable heart” can be safely treated 
by exercise, provided the patient’s tobacco can be strictly limited. 
Bat, here again, extremely nice gradation is necessary. A man 
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with an irritable heart very soon reaches his speed limit. Smoking 
should be forbidden absolutely for all patients during one hour 
before breakfast, dinner and tea. 

The Army dietary is a difficulty when we have to deal with 
convalescents recovering from nephritis. Modified diets should 
not, save in very exceptional circumstances, be ordered in con- 
valescent hospitals; they might be with propriety in command 
depots, and, indeed, in these institutions a dieted section should be 
arranged. I have laid down the rule here that if a patient still has 
albuminuria ten days after admission he is to be returned to his 
original hospital. 

Balance—The third essential of physical culture is balance. 
A subdivision of balance is style. Other things being equal, a well- 
balanced body means a well-balanced mind, and a good style while 
on parade or at exercise means a good soldier. The relationship 
between balance, style and character is intimate: as one improves 
so do the other two. This is of enormous importance in the 
training of convalescents. 

There are very few men who are really panting to return to the 
inferno at the Front; there are very few men whose character does 
not tend to deteriorate under the stress of severe wounds or disease, 
accompanied by prolonged hospital life. All officers should bear 
this in mind, and no system of physical training which leaves it out 
of account should be considered. 

The soul of a soldier is not something apart from his body, nor 
is it something which does not matter. The body is the instrument 
of the soul, and the soul, through the brain and mind of a man, is 
influenced by his body. You cannot make music on a cracked 
piano, you cannot make a soldierly character out of a cracked body. 
We are now approaching the holy places of physical training, and, 
like all mysteries, they are not understood by the mass. 

Balance does not mean standing on one leg, although that is a 
valuable exercise. Balance is poise, it is the fine co-ordination 
between nervous substance and muscular substance which results 
in stability. To the practical instructor it should mean the absence 
of sloppiness and the vast importance of not being content with 
a badly done exercise. I can do no more here than insist on this 
aspect of physical culture being studied. It should be our pride to 
discharge from our care men who are physically better ; it shouid 
be our greater pride to discharge them morally better also. 
Fortunately the one follows on the other, if our four essentials 
are constantly kept before us and demanded of our instructors. 


Netterville Barron 467 


This question is so closely bound up with rhythm, musical co- 
ordination, dancing (especially in the ballet)—all tremendous 
subjects—that I have left it unelaborated. 

Reest.—Rest means mental and physical relaxation. It may 
mean lying down on a bed, it may mean playing a game of 
billiards. Whatever it means it should, during compulsory hours, 
be taken under orders. Compulsory hours are those between 
réveillé and dinner time, during which the troops should, as it 
were, be continuously on parade. 

After the dinner-hour it is best to let a man do exactly as he 
pleases until bedtime, but we should endeavour to arrange for his 
pleasure various healthy amusements. We have found that six-a- 
side football matches, run on the League principle, are very well 
liked, and they have the advantage of being sufficiently exhausting. 
Only men in Sections 3 and 4 (see Schedule) should be allowed to 
play football without a medical officer's permit. Ballee matches 
can be arranged in the same way. 

Below will be found some remarks on administration and 
organization, together with some of the charts used in the Record 
Office. At the end is the Schedule to which we work. It should 
be understood that where no description of what a man should be 
doing is given it means that during such times he is having special 
treatment, is resting, or is on fatigues. The organization of the 
staff is given in the form of genealogical trees, as it is hoped in this 
way to show most easily the administrative relationship of one 
official to another. It is, of course, remembered that the ofticer 
commanding is a doctor. 

May I, in conclusion, offer an apology for the somewhat dis- 
jointed arrangement of the article? There are a great many points 
connected with physical training which I have not touched. 
I have endeavoured rather to emphasize what is unusual than to 
labour what is obvious. : 

The close relationship between mind and matter is knowledge 
of hoary age, but its adaptation to the training of both mind and 
body is very far from being fully appreciated. Compulsory exercises 
as practised in the Army are usually slow, with us they are usually 
rapid. We grade men by their health, not by their rank or 
regiment, and we insist that the medical officer should be the 
expert, and not the ‘‘ professor” of gymnastics. 

I have said nothing about rhythm, nothing about the effect 
of music on training, nothing about the hundred and one subjects 
which lie on the borderland between physical training and ordinary 
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medical and surgical treatment. All these things will bear much 
and careful thought, and all are matters of real urgency, both for 
civilian and soldier. In short, if I have succeeded in convincing 
my readers that I have left a good deal unsaid I shall have gained 


Divisional. Weekly Percentage. 


FEB. MAR. APRIL 


Discharges (for checking Medical Officers). 


This shows the percentage of men discharged fit by each division per week. Any 
particular fall is noted and the medical officer concerned sent for to explain. Equally, 
medical officers can be congratulated on making a good return. 


Tbere are numerous other charts, but the examples given will sufficiently explain 
the system. 


my chief point. After all, it is that which is yet to learn which 


leads us onwards. 

I would wish to acknowledge my indebtedness to Miss E. 
Chynoweth, Secretary of the Record Office, for her preparation 
of the charts and for other work. 
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Notes on Gusto. 

The rules of gusto as published do not contain any reference to 
a certain aspect of this game which should be noted by all plysical 
training experts. 

Gusto when played under the circumstances obtaining in 
temporary military cainps serves its purpose admirably. For 
special class-work there is a development of it which should always 
be added. The decisions of the referee, who should whenever 
possible be the instructor, are given by whistle. Immediately the 
whistle sounds every player remains absolutely still in a balanced 
pose until the decision is given. The pose should not be pre- 
meditated, but should be such as can most easily be held following 
on the position of the body and limbs when the whistle went. ‘I'he 
balance should be taken practically instantaneously and maintained 
without any swaying of the arms or shuffling of the feet. 


ORGANIZATION AND ADMINISTRATION. 


Divisions—All men on admission are passed, according to 
accommodation available, into divisions. This is for administrative 
purposes only. 

Sections.—They are immediately examined by the medical 
officers of divisions (5(0-men to a division), and posted to a Section 
—1, 2,3, and 4. This is for training purposes only. 

(1) Section 1.—The worst cases ; namely, cases which are likely 
to require six or more weeks’ training. The average length of time 
required to train a man is one month (31°5 days), which means that 
many require a considerably longer period. 

(2) Section 2.—Cases which, although in better health, will yet 
take a month or six weeks to train. 

(3) Section 3.—Men requiring only three or four weeks ; and 

(4) Section 4.—Men who are practically well, but not hard. 

Armlets.—Sections are distinguished by armlets: (1) White; 
(2) pink; (3) light blue; (4) dark blue. 

Convalescent Serjeants.—Convalescent serjeants, while not re- 
quired to wear hospital clothing, must, however, wear the armlet 
of the Section to which they are posted. 

Medical Examination.— Men are examined by divisional medical 
officers by Sections—Sections 1 and 2 on Mondays, Tuesdays, 
Thursdays and Fridays ; Sections 3 and 4 only on Wednesdays and 
Saturdays. 

32 
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At these examinations a man is moved up, or occasionally put 
back, from section to section as his condition indicates. ‘hese 
examinations are conducted under special instructions with the 
greatest care, and doubtful cases are brought up before a Standing 
Medical Board, which sits under the commanding officer every 
Tuesday. At this Board the commanding officer, in consultation 
with his medical officers, decides whether a man be in his proper 
section or whether there is no prospect of training him in a 
reasonable time. In this latter event he is sent back to the 
hospital which transferred him to the convalescent camp. 

A man cannot be discharged to furlough until he has passed ~ 
through Section 4. Three days before he is due for discharge he is 
paraded before the commanding officer, who then decides whether 
his discharge shall stand or whether he still requires further 
training. 

A man who has passed through Section 4 is practically bound 
to be fit, so that in practice it is very rare for the commanding 
officer to disagree with a medical ofticer’s opinion of a man’s 
“hardness.” 

The more advanced a section the less general fatigues a patient 
has to do. Section 1 is made up of patients who are often too 
feeble for fatigues, therefore Section 2 gets most to do; Section 3 
less, and S ction 4 practically none. Consequently, a man is 
biased towards progress to a higher Sectior. As the men progress 
in sections the work becomes faster and lasts longer. Running 
and jumping are much practised, both for improving the wind and 
for finding out weak spots. 

Discipline-—The ‘utmost possible freedom is allowed to all 
ranks, and as the actual training is over by the dinner-hour they 
have the afternoons and evenings to themselves—but only provided 
the discipline is good. If a man be brought up before the oflicer 
in command he is reverted to hospital rules, which means that he 
cannot leave camp, and in the case of a serjeant has to wear 
hospital clothing. There has been practically no trouble with 
discipline. 

It will be noticed that the amount of compulsory ‘“ work” 
varies from three-quarters of an hour to three hours. Section 4 
has three hours’ strenuous exercise under supervision every morning 
except Sunday. This, with the extra amount put in voluntarily in 
the afternoons, is found quite sufficient. 

Sections 2, 3, and 4 are divided further into sub-sections, 
uccording to the health of the men. Swub-sections are commanded 
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by patient N.C.0.’s, Sections by staff N.C.O.’s. A man passing from 
sub-section to sub-section does not come before a medical officer. 

Patients requiring massage or electrical treatment are not 
advanced beyond Section 2 until the treatment be no longer 
necessary. A special medical ofticer is appointed to the electro- 
massage department. It is his duty to report to divisional medical 
ofticers when he considers a patient has had sifficient massage, etc. 

Record Office.—A very perfect system of checking the work of 
regimental and medical officers is in operation, culminating in the 
Record Office. Here are kept all the particulars of ‘ results,” 
which are daily entered on large and simple charts. For example, 
a medical officer can tell at a glance how the “results,” that is, 
the discharge rate, of his division compares with the “results ” of 
another division. Similarly, a regimental officer can tell whether 
the discipline of his division is relatively good or bad. All officers 
have to attend the Record Oftice to study the charts twice a week. 
Specimen charts are given as a guide. 


To Sum Up. s 


Our efforts are directed to producing a hard and fit man in the 
shortest possible space of time. This is best done by gradually, 
but rapidly, increasing the speed of his work, omitting apparatus 
work altogether and reducing the amount of time spent on route 
marching. Provided the feet are properly hardened, to which we 
attend, a man trained on this system will always outlast the 
ordinary archer. There are, naturally, many points not covered 
in the above report, particularly those arising through individual 
peculiarities. 

Some patients are too old for very fast work, although for their 
age they may become fit enough. Special sub-sections are devoted 
to these. Others have maladies which necessitate particular treat- 
ment. Still other cases are treated in our sick lines (this is a 
separate hospital altogether, although ofticered by our doctors). 

Trench feet cases attend daily at the Central Dressing Station, 
where their feet are thoroughly dried, and then rubbed with equal 
parts of lin. belladonne and tinct. iodi. Dry socks are then 
put on. Beyond this and the insistence on the repeated drying 
of the socks it is best to leave trench feet alone. 
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For THE Purposes oF THE SCHEDULE —— 


MaRcHina oe ++ means route marching—slow to fast. 

PrysicaL TRAINING ale: » Swedish drill, boxing, skipping, free exercises, etc. 

RONNING < oe » printing, distance running (road or cross country). 

Scouts’ Pace Ae 5 » trotting and walking alternately. 

JUMPING .. ees o. + gencrally long, sometimes high, jumping. 

Rest » actual rest—namely, a man has to keep quiet or 
lie down on his bed if so ordered. 


N.B.—All exercise which makes a man really sweat has to be taken in ‘‘ civil kit.” 


Srction 1. 
6.45 a.m. ry -. Reéveillé. 
8.0 ., ae +» Breakfast. 
8.30 ,, = +. Make bed. Clean barrack room. 
: 90 ., be se _ 
i 9.30 ,, oe .» Medical inspection. 
| 10.0 ,, o. ae = 
10.30 ,, os os = 
11.0 ,, ee -.» Marching, 11.0 a.m to 11.45 a.m. 
11.30 ,, oe on - 
¥ 1.0 p.m. ve -» Dinner. 
5.0 ,, no -- Tea. 
3 Total work. 7 hour. 
‘ 
SEcTION 2. 
Pe No. M, $ Sub-seetion (residue 
| ar ier “alow sia) Sacer 
645a.m, Réveillé . +. Réveillé ate «. Reveille. 
8.0 ,, Breakfast .. .. Breakfast .. .. Breakfast. 
8.30 ,, Make bed. Clean bar- Make bed. Clean bar- Make bed. Clean bar- 
rack room rack room rack room, 


90 ,, Ne — oe _- ber : _ 
9.30 ,, FSS Medical inspection (except on Wednesdays and Saturdays; 
then time occupied by skipping.) 


100 = ,, até xt _ 
10.30 ,, 9. ae 3 = a = 
110.—C—*, Marching, lhour .. Marching, {hour .. Marching, } hour only. 
11.30 ,, Physical training, half Physical training, half — 
hour (till 12.30 p.m. hour (till 12.15 p.m.) 
1.0 pm. Dinner aa -. Dinner on +» Dinner. 
50 ,, Tea . «+ Tea .. «» Tea. 


Total work, 14 hour .. Total work, 14 hour .. Total work, } hour, 


Note.—All massage and treatment, as far as possible, to be finished in time for 
parade at 11 a.m. No heart cases are posted further than Section 2. 
Cases requiring massage or major dressings are not posted beyond 
Section 2. 
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9.30 ,, 


10.45 ,, 


11,30 ,, 
1.0 p.m. 
5.0 


No. 1 Sub-section 


(fast squad) 
Reéveillé 
Breakfast 


Make bed. Clean bar- 
rack room 


Scouts’ pace, and phy- 
sical training 
Road running oe 


Rest oe ae 
Route marching (till 
11.45 a.m.) 


Dinner se os 
Tea oe . 
Total work, 2} hours .. 


Medical Inspection.—9.30 a.m. 
Marching, 11.0 a.m. to 12.30 p.m. Saturdays: Marching, 
11.30 a.m. to 12.45 p.m.) 


6.45 a.m. 
8.0 ,, 
8.30 ,, 


10.30 ,, 


0 ,, 
11.30 ,, 


1.0 p.m. 
5.0 


Medical Inspection.—9.30a.m. Wednesdays and Saturdays. 
10 a.m. to 10.30 a.m. parade. 


No. 1 Sub-section 


No, 2 Sub-section 


No. 2 Sub-section 


Section 3. 


(medium) 
Réveillé a - 
Breakfast .. oo 


Make bed. Clean bar- 
rack room 

Scouts’ pace, and phy- 
sical training 

Ball ee ect 


Rest oe as 


Route marching (till 
11.45 a.m.) 


Dinner .. 
Tea . a 
Total work, 2 hours 


Wednesdays and Saturdays. 


Section 4. 


No. 8 Sub-section 


No. M. 8 Sub-section (moditind 
training for men over training 
age, and with physical defects) 


Réveillé. 

Breakfast. 

Make bed. Clean bar- 
rack room. 


Physical training, 
marching, and ball. 


(Duration of 
2 hours.) 


work, 


Dinner. 
Tea. 
Total work, 2 hours. 


(Wednesdays : 


No. M. 4 Sub-section 
(modified training 
for men over train- 


(fust squad) (medium squad) (slow squad) inganecand with 
physical defects) 
Réveillé Réveillé -- Reéveillé +» Réveillé. 
Breakfast -. Breakfast Breakfast -. Breakfast. 
Physical drill .. Physical train- Physical train- Physical training. 
ing ing 
Digging Digging -. Digging ~- Walk. 
Rest .. Rest .. «. Rest .. -. Rest. 
Games, sprint- Games, sprint- Slow running .. Physical training. 
ing and gusto ing and gusto, 
modified 
Games, sprint- Games, sprint- Ball -- Rest. 
ing and gusto ing and gusto, 
modified 
Rest .. «» Rest .. -. Rest .. +» Marching (till 
12.30 p.m.). 
Marching (till Marching (till Marching (till Marching (till 
12.30 p.m.) 12.30 p.m.) 12.30 p.m.) 12.30 p.m.). 
Dinner -» Dinner Dinner +» Dinner. 
Tea .. +» Tea .. -- Tea .. «. Tea. 
Total work 3 Total work, 3 Total work, 8 Total work, 8 
hours hours hours hours 


to 10.30 a.m. parade.) 


(Wednesdays: Omit 


Saturdays: Omit 10 a.m. 


x 


ree + 
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EXPERIENCES OF TWELVE MONTHS’ X-RAY WORK IN 
FRANCE. 


By Captain T. S. ALLEN. 
Royal Army Medical Corps. 


THE apparatus used throughout has been the 1913 Field Service 
pattern, and this, with the addition of a movable tube stand and 
a stereoscope, has proved adequate for all purposes. Current is 
obtained from twenty two-volt accumulator cells which are charged 
from the small engine and dynamo set provided. 

Two mammoth tubes have been used alternately, and excessive 
exposures are not necessary—a hand requires about thirty seconds 
—and, with the exception of the pelvic region, no exposure of over 
two and a half minutes is made. A valve-tube has proved, with 
this apparatus, of even greater value than usual. 


ScREEN EXAMINATION. 


It has been made a rigid practice to screen as few cases as 
possible, and this course has been adopted for several reasons :— 

(a) It is difficult completely to protect the operator with the 
apparatus provided, which is of necessity somewhat light; and in 
any case he runs considerable risk if constantly screening cases. 

(b) Periosteal swellings and slight lesions of bone, such as are 
frequently met with, would probably be missed under the screen. 

(c) It is advisable to have a permanent record of cases in the 
form of plates. 

_(d) The X-ray room is situated in a hut, and would require 
considerable alteration to render it light-proof; screening is 
therefore carried out at night. 

Wounds or diseases of the chest or abdomen are the only 
conditions for which screen examination has regularly been 
employed. 

All wounds of the thorax in which there was any suspicion 
of penetration of the pleura have been screened as a routine 
measure ; the missile in all these cases has been either a bullet or 
a shell fragment. No case has been seen in which a shrapnel ball 
has entered the thoracic cavity. 

Hemothorax has been readily shown, and this has been of 
considerable importance, as pointed out by Colonel Sir John Rose 
Bradford, owing to the anomalous physical signs of this condition— 
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e.g., one case in which there was no marked dullness on percussion, 
the blood being still in a fluid state, filling half the right chest, and 
the cardiac beat imparted a rhythmic ripple to the surface of the 
fluid. 

A few cases of medical interest have also been screened. Two 
cases of undoubted aortic aneurysm were seen, one or two cases 
of slight persistent pyrexia with vague physical signs were shown 
to have chronic phthisis, and two cases of hepatic abscess were 
shown, the diagnosis being subsequently confirmed by operation. 

Bismuth meals were given to a few patients complaining of 
obscure abdominal symptoms, and the passage of the meal was 
normal in all cases. 


RaDIOGRAPHY. 


Plates have been exposed in all types of cases other than those 
of the thorax and abdomen mentioned, and this practice has proved 
uniformly satisfactory. It has been extremely rare to find that 
foreign bodies have been missed by this method, though no pre- 
liminary screening has been done, and a far more accurate estimate 
of the condition has been obtained by the taking of plates, frequently 
in two planes, than would have resulted from use of the screen. 

The tube is always carried above the table, as considerable 
experience has shown that this is simpler and more comfortable for 
the patient. Exposures of the head are made with the patient in 
the prone position with a minimum of discomfort and movement, 
even the most severely injured bearing this position very well. For 
radiography of the foot and ankle a simple wooden rest has been 
made. 


In taking a skiagram of the tarsus the plate is rested on the foot- 
piece in the position A—B, while for the ankle region the plate 
lies in the position X-Y ; in either case, the foot is lightly bandaged 
to the rest and the tube is tilted, so that the rays will fall directly 
upon the required parts. 

Radiography of other parts presents no difficulty unless the 
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patient is very severely wounded and suffers great pain from move- 
ment. If this be the case the stretcher on which the patient is 
carried is lifted directly on to the table; the plateholder of the 
Mackenzie-Davidson apparatus is then’ slipped under the injured 
part and stereoscopic plates exposed, allowing the patient to lie in 
whatever position he finds most comfortable. 

A certain amount of ordinary surgical radiography, mostly from 
neighbouring base camps, has been done, but nothing of unusual 
interest has been noted about this work. 

Many cases come down. from the front marked “injury to back,” 
which are apt to be treated somewhat lightly, as they often walk 
into hospital, yet radiographic examination occasionally reveals a 
fractured vertebra, usually of the lumbar region. With the 
exception of these cases, almost the entire work of the department 
deals with the results of wounds caused by hostile missiles, and a 
very large proportion of these occur about the head and limbs. 

It is difficult to draw other than the broadest conclusions from 
the evidence of these skiagrams, as the conditions under which the 
injuries are caused ite so immensely in regard to projectile, range, 
force of explosion, dnd position of the patient at the time of 
injury. 

A consecutive series of five hundred cases was analysed and 
divided into two sections—(a) those in which metal was present in 
some form, but there was no injury to bone; (b) those in which 
there was some bone lesion. 

(a) In these cases the nature of metal was :— 


Fragments of shell (type not identified) .. is 89-0 per cent 
Bullet (rifle or machine gun)... we on 61 =, 
Shrapnel ball .. ee > os 49° 33 


The high proportion of wounds caused by various types of 
shell is well brought out by this series, but otherwise these 
skiagrams present little interest. 

(6) These cases, in which there was a definite lesion of bone 
gave the following result on analysis :— : 


No metal present . oe Sa . 48-6 per cent 
Fragments of shell bi. ea on ae, 377s 
Shrapnel ball .. . - e oe 7:2: cy 
Bullet... Bs ee Se ae 65 4, 


It will be noticed that in nearly half of these cases, which were 
mostly fractures of long bones, the missile has not remained in the 
body. In some the metal has been removed or has dropped away 
before admission to hospital, but in the greater number there 
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were obvious wounds of entry and exit. These have been caused 
by missiles of high velocity, and it has been found from the state- 
ments of the men and the nature of the entry wounds, that the 
cases with the most extensive damage to bone have usually been 
wounded by rifle or machine gun bullets. 

Fig. 1 is a common example of wound of a long bone by rifle 
bullet at short range. There was a small entry wound, and the 
exit wound resulting from the explosive action of the bone fragments 
was so great that the patient insisted that he had been hit by a 
“Dumdum” bullet. 

Fig. 2 shows a similar case in which there was a minute entry 
wound on the postero-external aspect of the leg, with a very large 
exit wound on the inner side. 

While fractures of the above type are frequently caused by rifle 
bullets, and though bullets are commonly observed about the 
trunk, it is rare to find whole bullets in or near fractured long 
bones; when they do occur they have usually entered at low 
velocity and are embedded point foremost in the bone. 

Fig. 3 shows a rifle bullet buried in the cancellous tissue of 
the head of the tibia, with no gross injury to the bone. 

Lesions of bone in which shrapnel balls are present form an 
interesting and distinct group. When shrapnel balls strike bone 
they tend to lodge in or near the bone, and do not, as a rule, cause 
very extensive injury. This is due partly to their spherical shape, 
which they usually retain, and partly to their comparatively low 
velocity. 

Figs. 4 and 5 are from a typical instance of fracture by 
* shrapnel ball, which has wedged itself into the shaft of the tibia 
and has caused only a local splitting of bone. 

Fig. 6. The ball has dropped through the anterior wall of the 
antrum and is lying on the floor. 

Fig. 7. In this case there is more bony damage than is 
usual, but the ball has remained in the bone. 

Shell fragments causing injury to bone vary so greatly in size, 
shape, velocity and number that almost any type of fracture may 
be met. 

Fig. 8 shows a bomb wound of the hand. The palmar aspect is 
filled with tiny fragments, and there are numerous small lesions 
of bone. 

Fig. 9. A large piece of shell struck the forearm, tearing the 
posterior surface open from elbow to wrist, and, passing on, left 
behind a trail of little metal fragments and the ulna comminuted 
to the utmost. 
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Fig. 10. A single mass of metal from the base of a shell has 
entered the outer side of the thigh, torn through the great 
trochanter and remained wedged in the neck of the femur. 


LocaulzZaTION AND STEREOSCOPY. 


The experience has been the common one—that very accurate 
localization of foreign bodies or bone fragments is rarely necessary 
in the type of surgical work performed at a base hospital with the 
British Expeditionary Force; operations are mostly those of 
urgency, and are not usually undertaken simply for the removal 
of metal, without the presence of sepsis, great pain or other factor. 
When accurate localization has been required, as in wounds of the 
head, the Mackenzie-Davidson instrument has always been used, 
being simple and precise in working. 

In the majority of cases ample information has been obtained 
by other methods—radiograms taken in two planes or with a metal 
probe passed along an obvious sinus. 

Stereoscopic radiography also has proved of the utmost value in 
wounds of the extremities and in the identification of foreign bodies 
and fractures about the shoulder and root of the neck, many 
unsuspected fractures of the scapula and upper ribs being revealed 
by this method. 

The work of the radiographer is always simplified when his 
colleagues show discrimination in the cases they send to him. In 
this respect and in the assistance given to me by Serjeant G. 
Taylor, R.A.M.C., I have been singularly fortunate. 
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ON THE DIFFERENTIAL BACTERICIDAL VALUES OF 
MALACHITE AND BRILLIANT GREEN FOR THE 
TYPHOID-COLI GROUP. 


By Captain H. L. TIDY, M.D. 
Royal Army Medical Corps. 
AND 
Lieutenant I. P. S. DUNN, M.B. 
Royal Army Medical Corps. 


Criticism oF ExIstiINc METHODS FOR THE ISOLATION OF 
BacitLus TyPHosus. 


THE problem of the isolation of members of the typhoid-coli 
group has been the subject of much study and, in view of the 
prevalence of intestinal infection, has recently acquired a special 
importance. For it has been recognized that the rdle of the 
bacteriologist embraces not only the question of diagnosis but, with 
a view to the elimination of “ carriers,” is even more intimately 
concerned with the determination of the period during which the 
convalescent is capable of functioning as a focus from which 
infection may be distributed. Sero-agglutination methods have 
become complicated by the almost universal inoculation of our 
troops; and, moreover, though certain presumptive evidence may 
be deduced from a positive reaction, no information regarding the 
duration of the infective period can be derived from a negative one. 
For purposes of diagnosis, therefore, reliance must to a large extent 
be placed upon the direct isolation of the infecting organism from 
the blood and stools, and freedom from infection can only be deter- 
mined by successive endeavours to cultivate the infecting organism 
from the excreta. 


DIFFICULTIES INHERENT IN ALL METHODS: THEIR NATURE. 


The difficulties inherent in all methods which have been devised 
for the attainment of this object may be summed up in the expres- 
sion of the natural antagonism which appears to exist between the 
Bacillus typhosus and the B. coli, and coliform organisms, and 
which in the latter group of organisms tends to the suppression of 
the former. Indeed Rémy and others have noticed that when the 
B. typhosus and B. coli are grown together, not only is the viability 
of the B. typhosus diminished but the biological characters of either 

. may be profoundly modified. Thus the property of agglutinating 
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with a specific serum may be, consequent upon symbolic associa- 
tion, in abeyance, so depriving us of our most certain and final test 
for the identification of bacteriological species. The methods 
themselves have been, for the most part, based upon the employ- 
ment of media which either, by means of an indicator, facilitated 
the naked-eye detection of colonies of the B. typhosus, or which, 
by the elimination of organisms other than those of the typhoid- 
coli group, especially favoured the development of the latter. Many 
were devised with the object of overcoming natural antagonisms by 
the incorporation of various substances, viz.: brilliant, china and 
malachite greens, caffeine, bile salts, etc, which, by diminishing 
the viability of the B. coli and coliform organisms, facilitated the 
isolation of the B. typhosus. 


UNRELIABILITY OF Souip MEDIA FoR EFFECTING THE ISOLATION. 


Their use on solid media was, however, attended with certain 
definite disadvantages; when the number of infecting organisms 
was large no difficulty was experienced, but, in the contrary event, 
when small the examination of a proportionately greater quantity 
of infected material was required and, in order to obtain discrete 
colonies, the manipulation of a large surface of medium, involving 
in many cases the cumbersome process of multiplied platings, was 
necessitated. Furthermore, as has been recently pointed out by 
Messrs. Dreyer, Gibson and Walker, not only do many of the 
media in common use not enchance (employing the term in its 
widest application to imply either the direct stimulation to the 
growth of the organism whose isolation is desired or the inhibition 
of antagonistic organisms whose activities would otherwise impede 
its development) the growth of the B. typhosus, but the reverse is 
actually the case. For these observers found, most markedly in 
the case of Conradi’s and MacConkey’s media, less so in that of 
Endo's; that in comparison with the number of colonies of B. 
typhosus and B. coli which developed on an agar plate, while the 
B. coli suffered little diminution the viability-of the B. typhosus was 
most markedly inhibited, and that when the latter was in less than 
a certain proportion to the former it might entirely fail to repro- 
duce itself on plate cultures of these media. 

Our own results on the comparison of the growth of B. typhosus 
and B. coli when plated on different media agree in the greater 
development of B. typhosus on agar than on MacConkey and Endo, 
but the amount of growth on the two latter shows little difference. 
The readiness with which single colonies of B. typhosus can be 
recognized on MacConkey gives this medium a great advantage. 
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“ENHANCING” VALUES OF CERTAIN ANILINE Dyes IN FLUID 
MEp1ma. 

That certain aniline dyes, besides exerting a powerful bacteri- 
cidal influence upon Gram-positive organisms, possess the property 
of inhibiting the B. coli to a greater extent than the B. typhosus 
has long been recognized. ‘Thus as early as 1902, Conradi re- 
marked on the enhancing value for the B. typhosus of both brilliant 
and malachite greens, and later introduced an agar medium con- 
taining picric acid and brilliant green which, in a modified form by 
Fawcus, has been successfully employed at the Royal Army Medical 
College in the investigation of typhoid carriers. Loefter, however, 
first pointed out the fact that by the use of fluid media containing 
malachite green the viability of the B. coli was impaired and the 
B. typhosus could be most readily isolated. His work has been 
confirmed and extended by many observers, but more particularly 
by Messrs. Browning, Gilmour and Mackie who, in an article 
published in 1913, established the basis of the superiority as an 
enhancing agent of brilliant to malachite green. Employing 
varying concentrations of brilliant green these observers succeeded 
in isolating the B. typhosus (and B. paratyphosus) in thirteen 
cases in seven of which it was found impossible to obtain either by 
means of direct plating on MacConkey’s medium. 


NATURE AND Score OF THE Present Inquiry. 


In view of the number of cases which have been admitted to 
this hospital presenting symptoms of intestinal disorder and of the 
necessity arising thereby for the adoption of a method, at once the 
most simple and the most effective possible, for the isolation of 
the infecting organisms, we have recently been engaged upon an 
investigation of the different bactericidal values for the typhoid-coli 
group of malachite and brilliant greens. Following the procedure 
of the authors of the technique we have endeavoured to determine 
the relative viability of the B. coli, B. typhosus, B. paratyphosus 
A and B and various strains of the dysentery bacillus in relation to 
both dyes. We have, however, for the most part employed artificial 
standardized mixtures in our experiments and consequently in our 
results tabulated below, do not attempt to reproduce the sequence 
of events following upon the inoculation of a fluid medium con- 
taining brilliant (or malachite) green with a specimen of infected 
feces, in which, in view of the organic material introduced and the 
variations of the organisms themselves disturbing factors might be 
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anticipated. We have merely concerned ourselves with an endeavour 
to determine under standard conditions the precise value of brilliant 
and malachite greens in effecting the isolation of various organisms 
in mixture with the B. coli in the anticipation that the information 
derived thereby might be of guidance in the larger problem of the 
isolation of the organisms from the feces. 


PREPARATION OF ENHANCING MEDIUM. 


Brilliant green (derivative of tetraethyl-diamido-triphenyl- 
methane) is obtainable in green crystalline plates readily soluble 
in water and alcohol, more sparingly in ether and yielding a 
whitish cloud in the presence of traces of ammonia. A stock 
solution of 1 in 100 is prepared with distilled water. This solution 
is sterile and will maintain unimpaired for weeks or months its 
antiseptic properties. Before use a 1 in 10,000 dilution is made by 
the addition of 0:1 cubic centimetre of the stock solution to 
99 cubic centimetres of sterile distilled water. Of this dilution 
varying amounts, as estimated by experiment, are added to tubes 
containing five cubic centimetres peptone water. The latter 
reacts faintly alkaline to litmus and is prepared in the ordinary way. 


MErTHOD oF EMPLOYMENT. 


Our first series of experiments, as illustrating the procedure 
adopted throughout, is fully set forth in Table I. Fresh broth 
cultures of the organisms under investigation, whose biological 
characters had been previously fully determined (in this case the 
B. coli and B. typhosus) were made and incubated for twenty-four 
hours. The developing organisms were then enumerated and 
mixtures, varying from equal number of either organism to 1 
B. typhosus in 100 B. coli, were directly put up in ten cubic centi- 
metres of saline; 0°5 cubic centimetre of each mixture was then 
successively introduced into each of the four peptone water tubes, 
the first of which contained no brilliant green, the others respec- 
tively 0°83, 0°5, 07 cubic centimetre of the 1 in 10,000 dilution. 
At the same time 0°5 cubic centimetre of either broth culture, 
diluted ten times, was added to two series of four tubes (Plate 
series I and II) and together with a third series (Plate series VII) 
in which the B. typhosus preponderated in the proportion of fifty to 
one were incubated with the remainder. After a further period of 
twenty-four hours the tubes in which growth was manifest were 
removed from the incubator and, depending upon the density of 
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the growth, were either plated directly by the addition of 0-005 or 
00025 cubic centimetre to the surface of MacConkey’s medium 
(which was spread with a glass rod) or were proportionately diluted 
before doing so. The plates were then incubated over-night, and 
the number of developing colonies determined. 


‘ TABLE I. 


ComparaTIVE DEVELOPMENT OF B. typhosus anp B. coli IN BRILLIANT 
Green MEDIA. 


A it of 
Plate | Proportion of B. typhosus brilliant rai | 
series to #. roi moculated in (1 in 10,000) in | Resulting growth on MacConkey's medium 
No. peptone water er, m5 c.c. 
peptone water 
| 
0 155 colonies. 
0-3 Confluent growth. 
I | Pure B. typhosus ae 0-5 No growth in forty-eight hours. 
O7 ” ” ” » 
{ 0 —_| 2,000 colonies. 
: 03 Confluent growth. 
Tt | Pure B. colt. a | 05 No growth in forty-eight hours, 
O7 ” ” ” ” 
) | Confluent growth of C; 28 coloniesof 7. 
IIL 1:1 0-3 Confluent growth ; almost pure 7. 
- ne i = 05 Pure growth of 7. 
o7 | No growth in forty-eight hours. 
0 Confluent growth of C; 10 colonies of T. 
0-3 Almost pure 7. 
aN; ae 10 re a 0-5 Pure growth of 7. 
o7 No growth in forty-eight hours. 
() Discrete pure growth of C. 
0-3 Confluent growth ; almost pure 7. 
v 1: 50 . oe 05 
” + +s ” 
O7 No growth in forty-eight hours. 
0 770 colonies of C ; 2 colonies of 7. 
03 Mass of growth consists of C, but 
VI ; 1: 100. oe numerous colonies of 7’ present. 
0-5 No growth in forty-eight hours. 
07 ” » ” ” 
0 110 colonies of C ; 38 colonies of T. 
voit | 50:1 , os Pure growth of T. 
” oe 
O77 No growth in forty-eight hours, 


C = B. coli, T = B. typhosus. 


All the control peptone water tubes represent: d by the 0 of each series were diluted 
1,000 times before plating. The remainder, in which the growth was comparatively 
scanty, were uudiluted. 
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DIFFERENTIAL BACTERICIDAL ACTION ON B. coli anv B. typhosus. 


As will be seen (Table I) although it was found possible to 
isolate the B. typhosus on that plate of the No. VI series (VI, 0) 
to which no brilliant green had been added, the isolation must be 
regarded as a fortuitous circumstance. For we have frequently 
failed to do so even when the peptone water received a proportion- 
ately considerably higher inoculation with B. typhosus ; and, it will 
be observed, that by the addition of brilliant green the isolation 
was markedly facilitated. The No. VII series is of interest as 
showing that on plating from peptone tubes which had been 
inoculated with a mixture of fifty B. typhosus to one B. coli, 
while the addition of brilliant green induced a pure growth of 
B. typhosus, in the absence of the dye a preponderance of B. coli 
in the proportion of three to one was obtained. 


CoMPARISON WITH MALACHITE GREEN. 


Comparing these results with those afforded by an identical 
series of experiments with malachite green, the inferiority of the 
latter to brilliant green as an enhancing agent was manifest. For 
it was not found possible by means of malachite green to isolate 
the B. typhosus when the B. coli was in excess by more than ten 
to one. 


RESISTANCE OF THE PARATYPHOID GROUP. 


The comparative viability of the B. coli and the B. para- 
typhosus A were similarly investigated. In these cases, however, 
with a view to obtaining as far as possible discrete colonies, the 
_MacConkey medium was heated to boiling point, gradually cooled 
to 43°C. and inoculated with 0°005 cubic centimetre of the 
peptone water culture before pouring on Petri dishes. The results 
afforded by malachite and brilliant greens closely approximated. 
(Tables II and III.) 

The enhancing property of brilliant and malachite greens is 
well illustrated by Tables IV and V. In either case a pure growth 
of B. paratyphosus B was obtainable from peptone water cultures 
which had been inoculated from a mixture in which B. coli pre- 
ponderated by 100 to 1.’ 

33 
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TABLE 


TL: 


Comparative DevELopMENT oF B. paratyphosus A anv B. coli 1s BRILLIANT 
Green MEpIA. 
a 


| 


Amount of 
Plate brilliant green 
series | Proportion of A to U inoeu- | (1 in 10,000)in} Resulting growth on MacConkey’s medium 
lated in peptone water €.c., in 5 cc, 
peptone water 
tt) Confluent growth and numerous dis- 
( crete colonies. 
I | Pure B. paratyphosus A |; of Sonfueas srowi and numerous dis- 
| O05 Discrete but uncountable growth. 
| O7 Confluent growth. 
— = | = = — 
0 Confluent growth. 
( o3 Small area of confluent growth and 
11 | Pure B. coli ] 7 discrete colonies. 
i * a 05 Small area of confluent growth and 
| 12 discrete colonies. 
OT No growth. 
| i) Confluent growth of C; no A. 
lr 1:1 | { O83. Small confluent area of C; no A. 
3 be aa aa |) 05 1 colony of C ; no A. 
( o7 8 colonies of C ; no A. 
tt) 4 colonies of C ; no A. 
| 0-3 14 colonies of C; thick confluent 
growth of A. 
IV 1:10 O5 11 colonies of C; thick confluent 
growth of A. 
| O7 11 colonies of C; thick confluent 
| growth of A. 
i) 2 small areas of C and 4. 
o3 A few deep colonies of C; thick con- 
fluent growth of A. 
v 1:50 4 05 20 colonies of C; large confluent 
growth of A. 
O7 200 colonies of C; large confluent 
growth of A. 
| | fi) Confluent growth of C; 3small areas 
| of A. 
0-3 A few confluent areas of C; thick 
VI D2 100) 23 os es | growth of A. 
} 05 A few discrete colonies of C and A. 
O7 A few discrete colonies of C ; large 
| confluent growth of 4. 
| tt) A few colonies of C; thick confluent 
| growth of A. 
vit | 50:1 | O38 Numerous discrete colonies of C ; thick 
| confluent growth of A. 
05 Pure growth of A. 
O7 ” ” 
C = B. coli. A = B. paratyphosus A. 


All the control peptone water tubes represented by the 0 in each series were diluted 
1,000 times before plating. The remainder were undiluted. 
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TABLP III. . 


CompaRATIVE DEVELOPMENT OF B. paratyphosus A AND B. coli In MALACHITE 
Green MepiIa. 


T 


1 Amount of 


Plate | a 
Proportion of A to C inocu- 
series | TMabed in peptone water | (1! 10,00) in 


ec, 


| peptone water 


i 


imalachite green | 


Resulting growth on MacConkey's medium 


0 | Thick confluent growth. 
} . 
I | Pure B. paratyphosus(A) | { : : us ae a 
lilasortie ets omic 
| pean — 
| | { 0 Thick confluent growth. 
Il | Pure B. coli * Oe pete ” ” 
] 33 cae Odes ts 
” ” ” 
(1) Thick growth of C; scanty confluent 
growth of A. 
lll 1-1 03 Confluent growth of C; small con- 
ey il fluent area of 4. 
H | 05 Almost pure growth of A. 
0-7 ‘| Pure growth of A. 
=e = \— — 
| (1) ' Thick growth of C; few colonies of A. 
Iv 1:10 0-3 170 colonies of C; confluent growth of A. 
een hoa “ 05 10 ~«4, «OfC;) lg, M Rot Ae 
: o7 185 = ,, of C: ; » Of A, 
| \ 
(1) | Pure confluent growth of C. fs 
Vv 1: 50 0-3 280 colonies of C; confluent growth of 4. 
: 9 ee 05 133, «of C; st » of A, 
\ ( o7 47 4, of C; ” » of A. 
0 Confluent growth of C ; 2 colonies of A. 
| f 0-3 oy » of C345 » of A. 
<— 05 46 colonies of C; thick confluent 
VI | 1:100. Ale growth of A. 
g | O7 55 colonies of C; thick confluent 
growth of A. 
a ee t paca 
0 | Scanty growth of C ; thick growth of A. 
VI.) 80:1 { 0-2 | 68 colonies of C ; thick growth of 4. 
| ] 05 | Almost pure growth of 4. 
O7 


rr 


C = B. coli. 


A = B. paratyphosus A. 


All the control peptone water tubes represented by the ‘0 in each series were diluted 
1,000 times before plating. The remainder were undiluted. 
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VIABILITY OF THE B. dysenteri@ (SHIGA AND FLEXNER). 


Our final investigation was concerned with the viability of the 
dysentery bacilli (Shiga and Flexner). Both strains, however, offer * 
considerably less resistance to the action of either brilliant or 
malachite green than does the B. coli by which they are immedi- 
ately overgrown. 

TABLE Iv. 


ComparaTivVE DEVELOPMENT OF B. paratyphosus B anv B. coli 1n 
Barivuianr GREEN MEp1a. 


\ ; Amount of 
Plate i prilliant xreen 
P tion of B to ¢ \- ‘ af re 4 
serie eed in peptone are (Lin 10,008) in Resulting growth on MacConkey's medium 
peptone water 
( (0) _ Confluent growth. 
I | Pure B. paratyphosus B 0-3 | ” ” 
05 | Thick’growth. 
f 0 | Thick confluent growth. 
II | Pure B. coli .. Se 0-3 | Small confluent area of growth. 
\ Os | No growth in forty-eight hours. 
{ (0) ae colonies of C; confluent growth 
: of B. 
MI jist ae | 0-3 Pure confluent growth of B. 
05 ” ” ” ” 
| (0) "343 colonies of C; 21 colonies of B. 
IV j1: 10 an 0-3 Pure confluent growth of B. 
0-5 Jo» ” ” ” 
{ 0 | Thick confluent growth of C and B. 
v |i:50 0:3 \ Pure confluent growth of B. 
1) 05 Pure discrete growth of B (287 
f colonies). 
( 0 Pure growth of C (22 colonies), 
VI |1:/100 | O38 Pure confluent growth of B. 
. Soha) a0. | Confluent growth of B: 2 colonies 
( ! of C. 
) , 52 colonies of C; confluent growth 
witilbocst os | of B. 
‘: s Q5 | Pure confluent growth of B. 
” ” ” ” 
! 
C = B. coli. B = B. paratyphosus B. 
ConcLusIoNs. 


The conclusions, then, to which the foregoing series of experi- 
ments seem to point are :— 

(1) That the B. typhosus offers considerably greater resistance 
to the inhibitory action of brilliant green than does the B. coli and 
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TABLE V. 
CompaRaTIVE DEVELOPMENT OF B. paratyphosus B, aNd B. coli IN MALACHITE 
Green Mepta. 
T 7 
Amount of 
Plate | Proportion of B to C green (iin se 
series | MTeauiated wy coy) 13;| aul baves Resulting growth ony MacConkey’s 
No, | in peptone water —e.c.;inSe.e.| before OM 
plating 
| 0 | 1,000 | 16 colonies. 
y Pure B. paratyphosus 03 1,000 9 aa 
| B : 0-5 100 |8,100 |, 
| O07 - |3,860 4, 
| 0 | 1,000 | 160colonies. 
IL Pare B, coli %6 { oe 209 Pen 2 
| 07 - |1,9290 
0 | 1,000 | 952 colonies of C; 40 colonies of B. 
0:3 - ae of C; confluent growth 
il 5 Nae a6 of B. 
0-5 100 | Pure growth of B, . 
O7 100 ” noo” 
0 1,000 | 154 colonies of C ; 16 colonies of B. 
0-3 100 /616__,, of C; confluent growth 
IV | 1:10 zs ae 
05 100 at) colonies of C; confluent growth 
of B. 
O7 = 9 colonies of C ; 1,200 colonies of B. 
0 1,000 | 102 colonies of C; 4 colonies of B. 
Vv 1:50 0-3 100 ia of C ; 880 ty of B. 
x am 0-5 100 BY as. of C ; thick growth of B. 
O7 - Bir 35: of C; ,, wx OLB. 
a —— | ls 
( 0) 1,000 | No growth. 
VI 1: 100 | 03 100 | 232 colonies of C ; 112 colonies of B. 
" . 05 100 | 50 ,, of C ; thick growth of B. 
( O7 - Pure confluent growth of B. 
re iv) 1,000 5 colonies of C ; no B. 
VII | 50:1 03 100 }68 ,, of C ; 2,300 colonies of B. 
* iv : 0% 100 | 4 ,, of C; 783 ,, of B. 
O7 - A, hs. of C; thick growth of B. 
ee 


B = B. paratyphosus. 


— = undiluted. 


Digitized by Goo 
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that consequently in mixtures of these organisms its employment 
is of great value in facilitating the isolation of the former. 

(2) That malachite green possesses this property to a very 
much lesser extent. 

(3) That malachite and brilliant greens are about equally 
efficacious in the isolation of the paratyphoid group of bacilli, but 
that in the investigation of infected material, the causal organism 
of which infection is unknown, in view of the greater resistance 
offered by the B. typhosus to brilliant green, the employment of 
the latter dye is indicated. 

(4) That in view of the great susceptibility of the dysentery 
bacilli (Shiga and Flexner) to the bactericidal action of both 
brilliant and malachite greens, in determining the presence of 
these organisms in infected material the employment of either dye 
is contraindicated. 


ADDENDUM. 


Tre Use or Briuuiant GREEN IN THE RouTINE ExAMINATION 
OF F2cEs. 


Brilliant green peptone water is now in use in this hospital in 
the routine examination of feces. It occurs not infrequently that 
paratyphoid bacilli are isolated from brilliant green when the broth 
cultures are negative. It has happened several times that a pure 
culture of paratyphoid has been obtained from brilliant green while 
the broth cultures gave none. When large numbers of cases have 
to be examined, it is not possible to use a series of tubes with 
varying strengths of brilliant green, but the practical results 
obtained show that this is not necessary as a routine. If typhoid 
and paratyphoid were the sole pathogenic bacilli to be considered it 
would be sufficient to take cultures of the feces into brilliant green 
alone, but at the present time the occurrence of dysentery bacilli 
render it necessary to take cultures into simple broth also, since 
these bacilli do not grow well in brilliant green and would usually 
be missed. Broth cultures have to be plated on the same day, but 
the brilliant green tube needs incubation for at least twenty-four 
hours. This difference renders it possible to adopt a routine in 
which the additional use of brilliant green entails no greater time, 
or but little more than the use of broth alone, for if typhoid 
or paratyphoid bacilli be isolated from the broth culture it is 
unnecessary to go further with the brilliant green tube. It occurs 
sometimes that a yellow colony or a patch of yellow is in @ position 
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in which it is difficult to pick it off without contamination with 
B. coli. In such cases isolation may often be effected simply by 
subculturing into brilliant green peptone water, incubating over- 
night and replating. 

The following routine is now in use :— 

First Day.—Cultures from stools are taken into: (i) Broth, 
(ii) Peptone water, five cubic centimetres to which has been added 
0°25 cubic centimetre of a 1 in 10,000 solution of brilliant green. 

These cultures are placed in the incubator. After two to six 
hours’ incubation the broth culture is plated on MacConkey’s medium. 
The brilliant green tube is left in the incubator over-night. 

Second Day.—The MacConkey plates from both are examined : 
(i) If yellow or suspicious colonies are present, a selection of these 
is picked off, placed in broth tubes and incubated until the evening. 
Subcultures are then made into the carbohydrate and other 
differentiating media. The brilliant green culture is not plated. 
(ii) If only red colonies are present, the brilliant green culture 
is plated on MacConkey’s medium. 

Third Day.—(i) If subcultures have been made on the previous 
day from the broth MacConkey plates, these are examined. If typhoid 
or paratyphoid bacilli are found, the brilliant green culture need 
not be proceeded with. If these bacilli are not present, the brilliant 
green culture is plated. (ii) If the brilliant green culture has been 
plated on the second day, the plates are examined for suspicious 
colonies and these are subcultured. If none are present, the stool 
is considered to be ‘‘ negative.” 

Fourth and subsequent Days.—If the brilliant green has been 
plated on the third day the plates are examined on the fourth. 
Subcultures on differentiating media are watched for the identifying 
changes. If any suspicious colonies are present, these are sub- 
cultured. : 


ResvULTS OBTAINED IN A SERIES OF CASES. 


The results may be given from a series of 200 consecutive cases. 
This series includes cases from the general and surgical wards of 
which stools were examined for diagnostic purposes, but for 
simplification cases are omitted in which more than one patho- 
genic bacillus was found. Almost all the cases came from the 
Mediterranean. 
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The results of this series are :— 


B. typhosus ue a5 as -. in 5 cases. 
B. paratyphosus A a fe fei eR Ay 
” ” B . . re 
B. dysenteria (Shiga) ae oe Somers © ery s 
oa a (Flexner) a ae See ee: Sane 
Negative .. an ae as Picea COU 45 


In fifteen cases B. paratyphosus A and in eleven cases B. para- 
typhosus B was isolated from brilliant green when the broth cultures 
were negative. In this series the positive cases are raised from 
fifty-seven per cent to seventy per cent by the use of brilliant green. 
The effect is more marked with B. paratyphosus A than with B. 
This agrees with the results of the examination of individual stools. 
In 100 consecutive stools from which B. paratyphosus A was iso- 
lated, there were 36 instances in which it was obtained only from 
brilliant green, and in 100 consecutive stools from which B. para- 
typhosus B was isolated, there were 21 such instances. B. para- 
typhosus A appears to be more difficult to recover from a broth 
culture than is B. paratyphosus B and the use of brilliant green is 
of greater value for its isolation. 

Dysentery bacilli were isolated four times from brilliant green, 
but in no case when they had not been obtained from broth nor, 
in this series, did any such instance occur in the cases in which 
B. typhosus was isolated. These latter were too few to afford any 
measure of the value of brilliant green in the isolation of B. typhosus, 
but there is no doubt that it must not be relied upon for the 
isolation of dysentery bacilli. 

This series confirms the result obtained by Dr. C. Browning, 
that brilliant green simplifies the isolation of paratyphoid and 
typhoid bacilli and will frequently lead to their detection when 
broth cultures are negative. It is of special value for the isolation 
of B. paratyphosus A. ° : 
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Clinical and other Motes. 


GUNSHOT WOUND OF PERICARDIUM AND HEART; 
PNEUMO-HAMOPERICARDITIS; OPERATION ; RECOVERY. 


By Masor L, JONES. 
Royal Army Medical Corps. 


Priez-Masor T., K.O.S.B., aged 38, was wounded on October 1, 
1915, by high explosive shell, and admitted to our hospital on the 3rd, 
with two shell wounds of the chest-wall and one of the left forearm. 
His pulse-rate was 77, respiration-rate 32. 

Of the two wounds of the left chest wall one was in the fourth inter- 
costal space three inches internal to the nipple line, the other in the 
seventh space two inches outside the nipple line. The wounds were—as 
usual—infected. The fragments of shell had penetrated the chest wall. 
The wound in the arm was explored and a fragment of shell removed. 

The patient was expectorating blood. The breath sounds were faint 
and impaired over the left base. The heart sounds were very faint. 
There were dyspnoea, and great complaint of inability to sleep. Dullness 
extended across the chest from one base to the other, and both pleural 
cavities were suspected of harbouring fluid. 

Four days later the patient had’ not slept, or, if at all, only for the 

' briefest intervals; the cardiac sounds had entirely disappeared, so much 
so that another stethoscope was asked for on the supposition that the one 
in use was blocked. The pulse-rate and volume were much the same, 
but the patient was dusky, much distressed at the inability to sleep, and 
he complained of a stretching pain at the back of the left chest. He was 
too ill for an examination of his back. A stimulating expectorant was 
administered, and the blood-stained expectcration had ceased by the 
sixth day. 

On the eighth day he was more exhausted by loss of sleep. His 
sclerotics were icteric. His pulse-rate averaged 70 and his temperature 
was normal. There was no cedema of the chest wall such as I have twice 
since seen in hemopericarditis. Although the man was very ill, on 
Cuptain Hayward’s suggestion he was taken on his bed to the X-ray 
room and screened in the “sitting up” position, which he favoured, to 
confirm the diagnosis of pericarditis and to ascertain the condition of the 
pleural cavities. It was at once apparent that the extensive dullness 
was sharply localized and due to an extensive pericardial effusion. Also 
it was apparent that there was little—if any—hwmothorax. An X-ray 
plate was taken in this difficult position, and the drawing taken from it 
illustrates the condition. 


Googk 
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The patient being in great distress, it was obvious that either fresh 
hemorrhage had taken place or that infection had occurred. An opera- 
tion to expose the pericardium and heart was decided upon. Ether 
angsthesia was induced. The incision made was that followimg the 
border of the seventh costal cartilage and the mid-line of the sternum; 
portions of the seventh, sixth, and fifth costal cartilages were removed 
and half the width of the sternum, thus giving one sufficient room to 
introduce at least two fingers and a thumb to grasp the heart if the 
necessity arose if it were still bleeding, or recommenced to bleeca, and 
steady the organ for suture. 


The pericardium, being well exposed, was incised vertically £O* me 
inches, and the heart at once plugged the wound. ing 

Ou pushing that organ backwards a large quantity of foul-s 799 oa. 
gas escaped, followed by froth, and, later, stinking fluid, which wa > b aa 
stained. We estimated the amount of gas that escaped as peirs 


i 
much as would displace six ounces of water. The fluid, whichhad ™& Ott 
foul smell, measured twenty-two ounces. The pathological repox & few 


was that Bacillus perfringens and enterococci were grown, also 
staphylococci. sions 
The fingers were at once introduced into the sac and ad ium, 
separated between the heart and the floor and wall of the peric® 5 the 
The foreign body was not in the pericardium, but had gutte AF aod 
anterior and upper border of the heart, and penetrated the sac weal 


pleura and entered the left lung. There was no recent hemorrhages & ~ 
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Only the most careful examination of the injured area of the sac wall 
was made, so as to avoid infecting the pleura if it were fortunately sealed 
off, as we had reason, to believe was the case from the X-ray screening. 

The patient's colour, which had—up to the moment of opening the 
pericardium—been dusky and dull, at once assumed a healthy aspect 
and his pulse became stronger. 

The fluid and blood from. the breaking down of adhesions were mopped 
out, and a flanged rubber drain introduced through eusol dressings into 
the pericardial sac. The heart itself was tolerant of manipulations, and 
remained so during the subsequent dressings. Part of the wound in the 
chest wall was sutured together. The patient, much relieved by the 
operation, was put back to bed. 

The pericardial cavity was syringed out with warm eusol, which 
certainly acts as a great deodorant. Large quantities of lymph (which 
coagulated) formed, and this had to be picked out at every dressing with 
forceps. The eusol caused some pain. Hypertonic saline was tried, but 
caused great pain, the pain being always referred to the middle of the 
back. Saline solution of normal strength was tried, but was also com- 
plained of. Iodine solution, one dram to the pint, however, suited him 
at once, and this strength—or two drams to the pint—was used until 
the wound had entirely healed, which occurred in seven weeks. 

One piece of tough coagulated lymph resembled a cast of the posterior 

part of the pericardial sac. Pushing the heart out of the way caused no 
sensation or distress, and he was unconscious of the movement. 
‘ The X-ray plate shows distinctly the much-distended pericardial 
cavity and its almost circular shape, and the more transparent area 
towards the centre of the opacity due to the contained gas, which was not 
suspected before operation. The entire absence of heart sounds before 
operation was a most conspicuous clinical feature. 

The congestion of both bases suggested some fluid—the right base was 
more suspected than the left. Owing to the large quantity of gas and 
fluid in the pericardium one had anxiety that when the sac contracted 
infected material would remain in the posterior part of the right recess 
of the pericardium, and that the healing and closing of the wound would 
add still further to one’s difficulty. At one time I considered the possi- 
bility of draining the pericardium from behind, and if the left lung had 
been collapsed, would have had, I think, little difficulty. On a few 
occasions a catheter was introduced behind the heart and the fluid sucked 
out. Iwas unable to procure a saliva exhauster atthe time. The cavity 
was always filled with lotion at body heat and the heart churned it up with 
the fragments of lymph, and cavity was mopped out repeatedly until the 
lotion remained clear. 

There is one point in dealing with costal cartilages that is worth 
bearing in mind, and that is that they heal slowly and are best sectioned 
as short as is possible, leaving them undisturbed in their perichondrium 
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and concave. If left protruding from their membrane they heal 
slowly. 

Pericardicentesis, judged by the numerous “ best spots" given by 
different authors, is unreliable apart from the usual danger. In this case 
there was the added risk of sepsis, and had a trocar or aspirating needle 
been introduced and the heart not punctured, as it would almost 
certainly have been, gas or froth would have been withdrawn. 
Possibly the pleura would have been suspected, as gas in the peri- 
cardium is certainly unusual. The pleural cavity never became infected. 

During the convalescence of the patient the base of his left lung gave 
us some anxiety. His urine at one time only measured twelve ounces 
in the twenty-four hours and cwdema of the loins was present, but the 
albuminuria was slight in amount. At this time his pulse became barely 
perceptible, but never alarmingly frequent. 

There have been many discussions as to the position of the heart in 
pericardial effusions. In this case the heart was anterior and in close 
contact with the chest wall, and this in the presence of a large effusion 
of gas and fluid. 

In two other recent cases of hemopericarditis due to gunshot wounds 
where expectant treatment proved successful, the heart sounds would 
only be heard at the base of the heart over the sternum in one, and 
only very faintly in the other; but I have no evidence to offer as to 
whether the heart was more anterior than posterior. 

Tho wound has long since firmly healed and Captain MacIlwane has 
kindly examined the patient by the electrocardiograph. 


Examination of Cardiac Condition, January 16, 1916. 

“There was no evidence of any hypertrophy or dilatation being present. 
No murmurs were heard; none of the cardinal signs of adherent peri- 
cardium were observed. The systolic blood-pressure was 108 millimetres 
of mercury, and the diastolic pressure eighty-five millimetres by auscul- 
tatory method. The electrocardiogram showed a regular rhythm with no 
abnormal mechanism of beat except a slight inversion of the T wave in 
lead II. It was difficult to map out the left margin of the heart at 
the apex as the cardiac dullness was continuous with the dull area in 
the axillary region. An X-ray plate taken by Captain Crymble showed 
that there was no increase in the size of the heart.” 

The patient has apparently every chance of regaining robust health 
judging by his progress here in France and a report from home. He 
enjoys short walks, his trine is normal, he has no cedema of the ankles 
and, in short, bas regained, so far as is possible to say, his former 
condition. 

I would like to thank my colleagues and the nursing staff for their 
help in this case. The skilful dressing of this patient, which was of 
frequent occurrence by night as well as day, probably just made the 
difference. 
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THROMBOSIS OF THE CEREBRAL ARTERIES IN 
PARATYPHOID B. 


By WILLIAM MACADAM, M.D., B.Sc.. D.P.H.(Camp.). 
Temporary Hon. Lieutenant, R.A.M.C., Pathologist, Welsh Hospital, Netley. 


In view of the fact that paratyphoid B fever is generally held to be 
a much milder infection than enteric fever, and of the rarity of thrombosis 
of the cerebral arteries as a complication of the latter disease, the follow- 
ing case, with post-mortem and bacteriological notes, bas been thought 
worthy of record. 

The patient, aged 25. years, a corporal in an Australian unit was 
admitted into hospital from Gallipoli on September 26, 1915, in a semi- 
comatose condition while he showed all the signs and symptoms of the 
“typhoid state.” No history could be obtained from the man, but some 
scanty notes accompanying the patient indicated that the cerebral 
symptoms had been of at least six days duration, while the temperature 
on hospital ship had ranged between 102° F. and 104° F. 

Examination on admission showed the patient to be suffering from 
complete right-sided hemiplegia and right facial paralysis. The limbs 
were quite limp and flaccid, with complete absence of reflexes. Babinski 
nil, There was incontinence of urine and feces. The spleen showed 
considerable enlargement, extending to a hands’ breadth below the 
costal margin. No paralytic signs were observed on the left side. 
Coma gradually deepened, patient dying two days after admission. 

Necropsy.—Post-mortem examination of the brain revealed the 
following: The dura mater was markedly adherent over the calvarium 
while its vessels were unduly congested. No thrombi were found in the 
cerebral sinuses, although some loose attenuated clots were present. 
The leptomeninges appeared normal. The left cerebral hemisphere 
showed slight flattening but there was no marked cedema. Examination 
of the vessels at the base of the brain revealed the presence of throm- 
bosis at the upper end of the left internal carotid artery extending into 
the middle meningeal artery and its lenticulo-optic and lenticulo-striate 
branches. This was well seen as they passed into the anterior perforated 
space, and was continued into the external segment of the lenticular 
nucleus where the arteries became whitish in colour, and somewhat 
attenuated in size. An area of cerebral softening, of reddish-white 
colour, and of the size of a pigeon’s egg, involved the internal capsule 
and lenticular nucleus. On the right side the junction of the internal 
carotid and middle meningeal arteries was normal, as was also the first 
part of the latter vessel from which the perforating branches arise, but 
beyond this, and especially in the cortical branches thrombosis was 
present. No softening or other abnormal character of the cerebral tissue 
was detected in the right hemisphere. 
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The spleen was about four times its normal size, there being a large 
swelling at either pole with a relatively constricted part in the middle. 
Those swellings were due to large hemorrhagic infarcts and showed signs 
of purulent softening. The wall of the small intestine showed consider- 
able congestion, the hyperemia becoming more marked in the lower 
part of the ileum. Ulceration was slight, and was confined to the 
Peyer's patches of the lowest three feet of the ileum. Except for hyper- 
emia of the mucous membrane of the cecum the great intestine 
appeared normal. The mesenteric glands were considerably enlarged 
and hyperemic. Thus the general toxemia was altogether a more 
marked feature than the local lesion. 

The nature of the infection was confirmed bacteriologically at the 
autopsy by the isolation in pure culture from the spleen of a Gram- 
negative bacillus with all the cultural and agglutinating characters of 
Bacillus paratyphosus B. 

I desire to express my indebtedness to my Commanding Officer, 
Lieutenant-Colonel A. W. Sheen, for his permission to publish the 
record of the above case. 


ON THE BACTERICIDAL EFFECT EXERTED IN VITRO BY 
ETHYLHYDROCUPREINE (OPTOCHIN) HYDROCHLORIDE 
ON A FA&CAL STREPTOCOCCUS OBTAINED FROM 
WOUNDS. 

By A. C. INMAN, M.A. M.B.(Oxon). 

Superintendent of Laboratories, Brompton Hospital, London; Hon. Lieutenant 
R.A.M.C.(T.C.), attached to the Research Laboratory, British Expeditionary 
Force, France. 

(A Report to the Medical Research Committee.) 


ETHYLHYDROCUPREINE (optochin) is an alkaloid derived from cuprea 
bark. It is the methyl derivative of quinine which has been reduced by 
the introduction of a further two hydrogen groups. Its chemical formula 
is C,IH,3;N,;0,. The hydrochloride is a white crystalline powder, is 
soluble one in ten of water, the diluted solution showing a bluish 
fluorescence. It is neutral to litmus and has an intensely bitter taste. 
It can be administered by the mouth or subcutaneously in doges of 
one to two grammes (fifteen to thirty grains) daily. In view of the fact 
that cases of amaurosis and ambliopia have been reported after adminis- 
tration of the drug these doses should not be exceeded. It was studied 
by Morgenroth in 1911 as a pharmaco-therapeutic agent in experimental 
pneumococcal septicemia in mice. It was shown to possess very con- 
siderable bactericidal powers, and was able to protect over ninety per 
cent of artificially inoculated animals against infection by the pneumo- 
coccus. In 1912 Sir A. E. Wright carried out a number of in vitro 
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experiments with optochin hydrochloride in connexion with work on 
pneumonia, and was able to demonstrate that it retained its bactericidal 
effect on the pneumococcus in the presence of blood and serum when 
diluted two million-fold. In view of these very striking bactericidal 
results, and owing to the general resemblance of the fecal streptococcus 
(enterococcus) which is recoverable from most infected wounds in the 
present war, Sir A. E. Wright suggested to me the advisability of 
investigating the bactericidal power of optochin in the case of the entero- 
coccus. The bacterial emulsion used in all the following experiments 
was a dilution of a twenty hours’ broth culture of a faecal streptococcus 
recovered from pus from a recently infected wound. In freshly prepared 
aqueous solution, left in contact with the microbes for twenty hours at 
37° C., optochin kills the enterococcus in two million-fold dilution, as is 
shown in the following experiment :— 


EXPERIMENT 1. 
Coloniesafter 37°C. 


Streptococcus emulsion Optochin hydrochlor. Water ehouie 

1 loopful oie 10 c.mm. 1/200 o. - us 0 

n Me 10 ,, ~~ 1/2,000 ie - ES tt) 

ae 10 ,, 1/20,000 es - 0 

ay “ 10 ,, — 1/200,000 oo - 0 

ne ace 10 4, 1/400,000 <a - 0 

* ES 10. ,,  1/1,000,000_.. - 16 

ee 10 ,, 1/2,000,000—«.. = 10 

- . 10 c.mm C) 


” 


Contact 37° C., 20 hours 


It is necessary to emphasize the words ‘freshly prepared” for it was 
found that exposure to light soon diminished the bactericidal activity of 
the solution as may be seen in the following experiment :— 


EXPERIMENT 2. 
CoLonigs ArTeR ConTAcT 


20 HOURS 

tococeu tochin Sterile Solution kep, Solution Three 

See hydrochlor. water in the darl ie Thou ae 
lloopful .. 10 c.mm, 1/20 - 0 ia) 0 
33 we 0", 1/800 = 0 0 0 

= 10 2; 1/2,000 = 0 0 0 

9 10 + 1/20,000 - 0 1) © 

aa 10 ~~, ~—:1/200,000 - 0 0 © 
"Tl 10 1)400,000 = 0 10 o 

_ 10. ,, 10000008 .. = «= 4 © © 

‘2 10 3, 1/2000;000.. -— .. 10 o oo 

- + 10cmm... oo o co 


In human serum optochin kills the enterococcus in a concentration of 
1 in 400,000. Further, and this is additional evidence that its activity is 
not quenched by serum, the action of the drug becomes more evident the 
longer it is allowed to remain in contact with serum and bacteria. These 
points will be appreciated by reference to experiments 3, 4, and 5. 
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EXPERIMENT 3. 


Colonies after 
Streptacoecus Human serum Optochin hydrochlor. Nacl. oe, 
lemm. .. 10c.mm._..  10¢.mm. 1/20 o - o 0 
ae wie AO" 3s .. 104, -:1/200 tet a aO. 
ae 220 1073 :. 10 4, 1/2,000 ee ae ee 
ore lathe YS a» 4004, 120000 Ge =: 2, 907 
et oe wd +. 10 4, «:21/200,000 .. a 
1. Seda +. 10 4, 1/2,000,000 .. = o 
1. a 10, ae - +. 10¢.mm, . o 


Contact 5 hours, 37° C. 


EXPERIMENT 4, 
Streptococens 
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ica! So0 as ye - 
Contact 20 hours, 87°C. 
EXPERIMENT 5. 
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0 A eg CU OO Ns ee a Been a 
1) 35 wi lO! Sy ae - +» 10c.mm... 1,972 .. A ew £5920) 0) 


Experiments have shown that in dilutions which are affective against 
microbes optochin does not interfere with phagocytosis or with the 
emigration of leucocytes. Its close congener quinine also possesses 
bactericidal properties for the enterococcus though to a much smaller 
degree, as is shown in experiment 6. 


EXPERIMENT 6, 
Cotontes arrerR Coxtact. 
37°C. For— 
——_ 


eee Human Quinine hydrochlor. . NaCl. ae 1 hour Shours — 1¢hours 

emulsion atte 
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Optochin has very limited powers of penetration as was demonstrated 
by superimposing a 1 in 1,000 solution on an infected column of clotted 
centrifuged blood in an emigration tube. After ten hours the solution had 
only succeeded in penetrating to a depth of } millimetre. Below this 
depth the microbes had grown with undiminished vigour. This fact 
would seriously limit its efficacy in the treatment of bacterial infections 
for it would be unable to diffuse into and exert its influence in abscess 
cavities, infiltrated tissues (such as would be found in croupous pneumonia 
and wound infections) and other dead spaces. It would appear that it 
might find its useful sphere of application in cases of streptococcal 
bacteriamia. But opportunity of putting this to the test has not yet 
been offered. 

In conclusion it is a pleasant duty to acknowledge my indebtedness to 
Colonel Sir A. E. Wright and to the Medical Research Committee under 
whose auspices this work was carried out. 


ACUTE HODGKIN'S DISEASE WITH INVOLVEMENT OF 
INTERNAL GLANDS AND RELAPSING PYREXIA. 


By Lieutenant T. H. WHITTINGTON. 
Royal Army Medical Corps. 


Tue following case is worthy of publication for three reasons. In the 
first place the general course, amongst other peculiarities, presented 
a combination of an acute onset in an ‘‘internal’’ form of the disease 
with a relapsing pyrexia and signs and symptoms chiefly abdominal. 
Secondly, it formed an interesting problem in diagnosis, and the 
endeavours to solve this gave. rise to much speculation, for the case 
deceived the very elect. Finally, at the post-mortem many interesting 
pathological features were discovered, and only then was the diagnosis 
settled. : 

In MecNalty's study of ‘‘Lymphadenoma with Relapsing Pyrexia” — 
(Quarterly Journal of Medicine, October, 1911), of thirty-two cases there 
were eight without enlargement of the superficial glands. Only two of 
these had a shorter duration than the case here reported. One, a male, 
aged 23, with involvement of mediastinal glands, spleen, liver and kidney, 
died in five weeks ; the other, also recorded by Dreschfeld, had enlarge- 
ment of the mesenteric and bronchial glands, the liver and spleen, and 
lived seven weeks. The others lived periods varying from four to fifteen 
months. 

DEscrIPTION OF Cask, 

Onset.—Private L., aged 19, reported sick on November 21, for 
“ Frost Bite,” occurring in the trenches in Flanders. He was admitted 
to a Base Hospital for this complaint on November 23. 

34 
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On admission, the patient looked pale and complained of pains in 
toes and soles of feet, but nothing abnormal was seen in these parts. 
The temperature and pulse-rate were normal. He was badly constipated 
and therefore was given a strong aperient pill. Two hours later he 
complained of severe abdominal pain mostly in the right side. The 
abdomen was then tender, held rigid, but not absolutely so, and moved 
slightly with respiration. The patient's temperature and pulse-rate were 
raised, and during the next few hours he vomited two or three times. 

The appearance of the case was suggestive of peritonitis, but no 
localized tender or dull spot could,be made out, and the patient’s general 
condition being good the case was carefully watched without resort to 
operation. 

Previous History —The patient was a recently enlisted soldier and 
was not inoculated against typhoid. He had been quite well until the 
onset of pains in the legs. There was no history of previous illness 
except two attacks (at 14 and 16 years of age) suggestive of recurrent 
appendicitis. He had never been abroad. No family history of tubercle, 
syphilis, or blood disease could be obtained. 

Subsequent Course.—The following day, November 24, the temperature 
remained up at 103° to 104°, the patient was lethargic and pale, with 
a soft and relatively slow pulse. 

His abdomen was now distended, slightly tender all over, and still 
rather rigid. The tongue was dry with brown fur. A leucocyte count 
showed a leucopenia of 3,500. During the next two days he remained 
about the same except that his abdomen became tumid and less tender. 

On November 27, owing to the above symptoms and signs, he was 
sent to the Infectious Diseases Hospital as probably “ Enteric Fever” and 
came under my charge. His condition was as described, but the following 
additional facts were noted. The patient was very pale, with a rather 
‘“‘renal’’ appearance and complained of much headache. There was 
occasional muttering delirium with picking at the bed-clothes. The 
pulse was very soft and occasionally dicrotic. There was marked 
tenderness in the left hypochondrium and left lumbar regions of abdomen, 
and this tender area was dull on percussion. The spleen was not felt, 
but this dullness appeared splenic and reached down towards the 
umbilicus four fingers’ breadth below the costal margin. The heart 
sounds were good and normal. There was diminished resonance over 
the lower lobe of left lung behind coming round to blend with the afore- 
mentioned dullness. No spots were seen. No enlarged glands were felt 
anywhere. The stools were fluid and yellow, with no slime, blood or 
curds. The urine was quite clear, no pus cells or casts were found and 
there was no bacilluria, but a trace of albumin was present. The 
serum gave no agglutination with the Bacillus typhosus or with either 
of the paratyphoid bacilli. 

The diagnoses which so far had been suggested at various times were 
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acute peritonitis, recurrent appendicitis, and typhoid fever, the last being 
especially favoured. Acute lymphatic leucwmia was also suggested. 

During the next six days the patient remained about the same, but 
the abdominal distension got much less, enabling the firm and slightly 
tender spleen to be felt easily. 

On December 2 a leucopenia was still present—2,200 white cells 
per cubic millimetre—and the hemoglobin was only fifty-two per cent 
of the normal. A blood culture made into a bile sali medium proved 
sterile and the agglutination reactions were again negative. 

From December 2 to 5 the temperature came down in a “step ladder” 
manner and at the same time the patient rapidly improved; there was 
no distension of the abdomen and the spleen grew much smaller. Treat- 
ment had consisted in tepid sponging and the administration of a fluid 
diet, and constipation had been treated by enemata. The case was 
considered for the time being as one of typhoid fever. However, on 
two occasions both stools and urine failed to grow the typhoid bacillus 
or either of the paratyphoid organisms. The patient continued apyrexial 
for nine days, being quite bright and cheerful, and on December 31 
commenced to take a little solid food. The temperature then quickly 
went up by steps, and this rise was associated with listlessness, headache, 
a dry furred tongue, a tumid abdomen, enlargement of the spleen, and 
some loose motions, and the pulse was soft and compressible. In other 
words, the whole condition was much like a relapse in typhoid fever, and 
it was feared that this had been caused by injudicious dieting. The 
patient, however, showed a marked pallor unlike a typhoid case, no spots 
were seen during the ‘‘relapse” and a second blood culture proved 
negative, and for the third time the serum failed to show agglutination 
with bacilli of the enteric group. 

By December 30 the patient had steadily improved after seven days’ 
normal temperature. He was not nearly so pale, was bright and 
cheerful, and with his thin skin and blue eyes had a look of the 
“sanguine ” tuberculous type. 

During this time the spleen had rapidly contracted until at this date 
it was no longer palpable. 

On the evening of December 31 he again became listless and pale ; 
the next day these features were very noticeable, and he again complained 
of pain in the toes and soles of the feet. Coincidently with this the 
temperature went up and the spleen again rapidly enlarged. The 
temperature soon came down only to rise again quickly on January 4. 
There was then a rapid increase in pallor and a still greater enlargement 
of the spleen. The abdomen was full and the liver was now made out to 
be slightly enlarged. The pulse was very soft but not dicrotic. There 
was diarrhoea and the stools were almost ‘‘typhoid"’ in character. 
Patient later complained of sore throat, bnt nothing was found and there 
were no enlarged glands in the neck. A blood examination at this time 
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showed 3,000 white cells and 3,600,000 red cells per cubic millimetre. 
A differential white count showed the following percentages: poly- 
morphonuclears 80 per cent, lymphocytes 15 per cent, large mono- 
nuclears 5 per cent. No eosinophiles or nucleated red cells were seen 
and no parasites were found. 

He was seen by several consultants and the diagnoses suggested were: 
A typhoid relapse, a splenic anemia, and tuberculous peritonitis. The 
difficulties of the case at this time are shown by the possibilities also 
discussed, viz., Hodgkin's disease, Malta fever, kala-azar, congenital 
syphilis, and septicemia. A blood culture made into broth was sterile 
and the agglutinations were again negative. The blood count was 
repeated a few days later, and again showed a leucopenia, and stool and 
urine cultures were again negative as regards bacilli of the typhoid 
group. F 

The temperature came down satisfactorily, and by the 20th the patient 
was better, although rather emaciated, with a weak pulse, and hemic 
murmurs were heard at the base of the heart. The spleen also was smaller 
but still palpable and firm. Other than the spleen there were no glands 
to be felt anywhere. On January 21 he was given a mixture with arsenic 
and iron, and he had this for a little over a fortnight. On January 29 
the temperature again began to go up, and the abdomen got markedly 
distended. This time there was free fluid in the flanks and lower part of 
the abdomen. The splenic dullness again increased and the pallor again 
became marked. There appeared to be a very indefinite mass felt on firm 
palpation above the umbilicus. Operation for tuberculous peritonitis was 
strongly advised by one of the consultant surgeons who saw him at this 
time and who thought that the above mass was matting of the omentum, 
Operation was, however, not performed, as the patient was getting 
rapidly very weak. 

A blood count again showed marked leucopenia, the relative numbers 
of the white cells being normal except that only two eosinophiles were 
seen. The red corpuscles were down to 3,000,000 and the hemoglobin 
down to thirty-five per cent, giving a colour index of about 0-5. 

By February 8 the patient was very emaciated, with a gradually 
increasing jaundice of an obstructive kind, and there was some cutaneous 
mottling of a purpuric nature. Diagnoses which now suggested them- 
selves were a splenic anemia (especially Banti’s disease), tuberculous 
peritonitis, or obscure malignant disease. 

By February 13 the patient appeared to be dying. He was markedly 
jaundiced, very emaciated and weak, and the abdomen was distended. 
The general appearance was that of malignant disease in the abdomen 
with obstructive jaundice. The white-cell count had risen to 15,000, 
this probably being a rise associated with a dying condition, as death 
supervened thirty-six hours later, just twelve weeks from the apparent 
onset. 
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DiaGnosis anp Discussion. 


The most noticeable features (considering the ultimate diagnosis) and 
the ones which led observers astray were as follows :— 

(1) The acute onset with symptoms and signs suggestive of peritonitis. 

(2) The subsequent remarkable resemblance of the case to typhoid 
fever. This was evidenced by the lethargy and quiet delirium, the soft, 
compressible and rather slow pulse, the ‘‘ typhoid" tongue, the tumid 
abdomen and the enlarged spleen, the leucopenia, the supposed “ relapses,” 
and the diarrhoea with suggestive stools. 

(3) The general resemblance to an acute infective fever. 

(4) The relapsing course in which there were not only relapses in 
pyrexia but also a curious periodicity of symptoms and signs. At the 
onset of and during each pyrexial period there was rapid wasting and 
increasing pallor and a regular marked increase in the size of the spleen. 
This rapid alternate enlargement and contraction of the spleen seemed 
a noticeable feature of the case. 

(5) The signs suggesting portal obstruction. 

(6) And lastly and very important) the entire absence of enlarged 
external glands. 

The above facts are some excuse for the failure to make an accurate 
diagnosis during life. 

Hodgkin's disease was discussed in connexion with the enlargement 
of the spleen, but the above facts led us off the track. The patient was 
of the usual age for the disease, and it is more common in males than 
females. 

The onset was remarkable. Cases have been described in which 
enlarged external glands were present for a longtime or in which the 
process appeared “latent,” and which then became suddenly acute in 
association with a bursting out into activity of the pathological processes 
in the glands. But when the deep glands only are involved the onset is 
usually insidious and the acute onset in such a case as this one seems 
very exceptional. Jaundice and ascites are commonly associated with 
the abdominal type of Hodgkin’s disease. In at least seventy per cent of 
the cases enlargement of the superficial glands is the first thing noticed, 
and in the great majority the cervical glands are most affected. The entire 
absence of enlarged superficial glands in a case showing the relapsing 
fever of Pel and Ebstein is therefore most unusual. It has been suggested 
that these pyrexial periods may be due to the presence of some secondary 
infection, and it should be noted, therefore, that besides the two blood 
cultures made into a bile salt medium, a blood culture was made into 
broth at the commencement of one of the periods and that all the cultures 
were found sterile. 

As regards the blood cells, the leucopenia and the scarcity of eosino- 
philes are possibly unusual features. On the other hand, the very 
marked chlorotic anemia is often seen, but the rapidity with which the 
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hemoglobin (as estimated by Sahli’s apparatus) reached as low as thirty- 
five per cent is unusual, and with other facts seems to be a sign of the very 
severe form taken by the disease in this case. 

The resemblance to typhoid fever nas already been mentioned. The 
onset, the absence of spots, the rapid general recovery as soon as the 
temperature was normal, and the completely negative findings in the 
laboratory were the chief points against this diagnosis in the early stages, 
while the later stages were quite unlike enteric fever. 

In Banti's disease the probable source of the trouble is in the spleen 
itself, and the alterations in the size of the spleen suggested an affection 
‘in which the spleen displayed a leading part. Also the blood examination 
revealed a condition quite typical of this malady, namely, the secondary 
anemia with a very low colour index and a leucopenia with no special 
change in the differential leucocyte count. Finally, the enlargement of 
the liver with the development of ascites and jaundice added decidedly to 
the resemblance of the case to this disease. In such a diagnosis, however, 
there were many obvious difficulties, namely, the onset, the rapid course 
and the general appearance, and the fever. 

Tuberculous peritonitis was suggested by the tumid feel of the abdo- 
men, there being present some generalized distension, and a soft elasticity 
on palpitation. Also, later there was ascites, and it was thought that 
rolled up omentum could be felt. An acute onset is not infrequent in 
this disease, and a high temperature is then common. The patient, too, 
appeared a tuberculous type. 

Against this diagnosis were the general course, with relapses, the 
enlargement of the spleen and the absence of signs of tubercle elsewhere- 

The leucopenia and the subsequent course were against the following 
earlier suggestions, viz., acute peritonitis, appendicitis, septico-pyemia 
and lymphatic leucamia. 

The predominant part apparently taken by the spleen, the resemblance 
to some infective fever, and the fact that the patient was a soldier 
suggested at one time, in the search for a diagnosis, such diseases 85 
Malta fever, kala-azar, and relapsing fever, affections not usually thought 
of in dealing with Hodgkin's disease. Against these possibilities were 
the locality and previous history, besides the clinical and laboratory 
findings. 

Post-MORTEM. 


The body was very emaciated and deeply jaundiced. 

Abdomen.—A large amount of free clear yellowish fluid was found. 
The omentum was normal except for a very diminished quantity of fat, 
and it showéd no matting together. The rest of the peritoneum ap 
normal, no tubercule or carcinomatosis being present. 

The intestines and mesenteric glands appeared normal. The ssplee? 
was at least three times the normal size, of a dark slaty-blue colovar 4” 
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decidedly firm and hard and nof friable. On its surface were seen 
scattered yellowish-white spots about the size of a pin’s head and slightly 
raised. There was no perisplenitis. On cutting the spleen open similar 
areas, in some cases larger, were seen scattered all about, and being 
yellow stained seemed like points of pus. They were found, however, to 
be fairly firm like little pieces of firm yellow fat. The structure in the 
hilum of the spleen appeared normal. The liver was a little enlarged 
but otherwise appeared normal. A gland in the portal fissure was 
enlarged and cut firm and hard, but it was quite discrete. It seemed to 
be pressing on the hepatic duct before this joined the cystic duct and the 
hepatic duct appeared dilated. The gall bladder was full, but the dilata- 
tion was not definitely more than might normally occur. It contained 
viscid mahogany-coloured fluid. The bile duct seemed a little dilated 
and appeared to have been pressed on by some enlarged glands behind 
the pancreas. It could, however, be easily separated from them and these 
glands were quite discrete. The kidneys were apparently normal and 
did not show any nodules, and both suprarenal capsules were normal to 
the naked eye. On attempting to remove the left kidney some very 
interesting abnormalities were found. On tracking down the left ureter 
it was found to enter a larye irregularly lobulated hard mass—discovered 
to be retroperitoneal glands—extending from the level of the left renal 
artery down to the bifurcation of the aorta. This mass had prolongations 
downwards along the common iliac and iliac arteries of the left side and 
for a short distance along the common iliac on the right. The aorta and 
left ureter were enclosed in this mass, but did not appear to have been 
pressed on unduly. On dissection the glands were found to be regularly 
oval or rounded, smooth and discrete and apparently not obstructing 
ureter, arteries, or veins, or encroaching into surrounding structures. 
They were creamy-white in colour and cut firm, and some showed on the 
cut surface bulging areas between restraining connective tissue. 

Nearly all showed a mottled appearance due to hemorrhagic areas 
near the capsule. There was no growth at all through or outside the 
capsule and the glands appeared typically lymphadenomatous. The 
testes were normal. Some enlarged glands, one about the size of 
a walnut, were also found behind and above the neck of the pancreas, 
and were like those above described. The lungs, heart, and pleure 
showed no obvious abnormalities. The tracheal and bifurcation glands 
were decidedly enlarged, hard and discrete, cut firm and showed mottling, 
with areas of congestion, and were of a similar nature to those already 
described. They did not appear to have pressed on surrounding struc- 
tures. Some old calcareous and caseous glands with sooty deposits were 
found adherent to bronchi at the root of the right lung and appeared to be 
old tuberculous glands. Some enlarged glands were found just behind 
and below the inner end of the clavicle on each side, one on the left being 
the size of a walnut. They also appeared lymphadenomatous like the 
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others. Otherwise the cervical glands were not enlarged. Portions of 
the retroperitoneal, portal, thoracic and subclavicular glands and spleen 
were kept for histological examination. They were found to show the 
typical appearance of Hodgkin's disease, These glands showed pro- 
liferation of the endothelial cells and of the reticular tissue, in the meshes 
of which numbers of moderately large lymphoid cells and the character- 
istic giant cells or ‘‘lymphadenoma cells” were evident. These were 
nearly all of the mononuclear type, the big nuclei showing pale blue 
indefinite staining with deeply stained dots scattered about (nucleoli and 
chromatin granules). No giant cells with the ‘‘ horse-shoe”’ arrangement 
of nuclei were seen. The proliferation of the connective tissue did not 
seem far advanced in any of the glands examined, and this fact, in 
conjunction with the presence of hemorrhagic areas, suggested (apart 
from the clinical evidence) that the disease was rapid and acute in this 
case, and not as is usual, slow with progressive and finally marked 
increase in the connective tissue. 

One can say that the mass in the abdomen did not appear old, and 
that the case was probably not one of the “latent” variety with a 
subsequent bursting out into activity. 

The indefinite mass felt during life and supposed at one time to be 
matted omentum was probably this mass of retroperitoneal glands, and 
this mass by pressure on nerves possibly accounted for the pains down 
the limnbs and in the feet and toes, for which the patient went sick and 
which he again had while in hospital. Such symptoms do not appear 
uncommon in cases of the abdominal variety. That a case of Hodgkin's 
disease should first come under observation for this complaint and be 
diagnosed ‘‘frost bite’’ must certainly be uncommon. The associated 
circumstances and the prevalence of ‘ trench foot’’ amongst the soldiers 
at the time accounted for his being sent down to hospital with this 
diagnosis. 

It was interesting to find that the supposition of an enlarged gland in 
the portal fissure was confirmed, but more interesting to find that’ this 
enlargement was due to lymphadenoma. Almost all the symptoms and 
signs were now explained except the acute onset, the toxic symptoms, 
and the fever. 

The whole aspect of the case seems to support the view that Hodgkin's 
disease is due to some infective organism, which in this case was particu- 
larly virulent, and which had its chief habitat in the retroperitoneal 
glands and spleen. 
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THE MOBILIZATION AND EARLY CAREER OF NO. 3 
GENERAL HOSPITAL, BRITISH EXPEDITIONARY FORCE. 


By Coronet S. F. CLARK, A.M.S. 


In the office of the Deputy Director Medical Service, Western 
Command, at Chester was a secret pad marked “ Mobilization No. 3 
General Hospital.” It was a good pad, complete to the smallest detail, 
and much time, trouble, and correspondence had gone to the making 
of it. Those concerned used to study it from a sense of duty, but with 
only an academic interest, as a thing that might possibly be of use to 
their successors on some far-off day, but was of no particular concern 
to themselves. At the beginning of August, 1914, however, this pad 
suddenly assumed an importance that had seemed incredible, and it 
was conned over line by line with a new and personal feeling by those 
for whom it had been compiled. From a collection of dry and tedious 
documents it flashed at a bound into a living, palpitating volume of 
absorbing interest. 

One memorable evening a buff slip containing the single word 
“ mobilize,” duly authenticated, was handed to the officer commanding 
this phantom unit, which so far existed only between the covers of the 
pad, but this word was the spark that started the materialization of 
No 3 General Hospital out of nothing, as it were. To watch the develop- 
ment of this process promised to be a matter of the deepest interest. 
At the word the dormant atoms scattered over the Kingdom that were 
to form the hospital, sprang to life, and next day onwards the men, 
women, horses, and stores, that were detailed in the pad began to con- 
verge from all over the country, from near and from far, to the little 
Lancashire village that was to witness the formation of the new unit. 
By the evening of the first day of mobilization the five regular officers 
and the serving soldiers, practically all from the Western Command, and 
the horses—provided locally—had arrived. The animals were stabled, 
and the officers and men took over the building which had been previously 
chosen for the purpose and occupied it. It was a working men’s Institute 
with only the floors to sleep on. 

The first shock was to find that the rations which had been wired for 
from Chester as per pad, were not forthcoming, and the commanding 
ofticer had to render himself liable for a large sum of money to feed 
his officers, men, and horses during the period of mobilization. The 
pad was not to blame for this, as the compiler of it had not been informed 
that the method of obtaining food for all had been changed. 

Every day added to the strength of the unit. Regular Royal Army 
Medical Corps reservists, ‘‘ infantry’ reservists, and Royal Garrison 
Artillery bitmen arrived in rapid succession, while temporary lieutenants 
came singly and in batches. The matron and nursing sisters were 
reported to have reached the nearest large town and to be at the hotels 
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that had been ear-marked for them. An oflicer was sent over and found 
them to be all present and correct. An unexpected arrival was a 
chaplain, whose bitman came armed with carbine, sword and ammunition. 
All the time telegrams from the War Office, Record Office, Deputy 
Director Medical Service, etc., were constantly being received. 

The medical, laboratory, and X-ray stores in 146 cases which the 
quartermaster had dispatched from Chester before his departure for 
Lancashire came to hand with celerity, and no time was lost in beginning 
the drawing of the Ordnance equipment. This was all ready in a large 
double-storeyed shed close to which a railway line had been brought, 
and early on the second morning a start was made in loading up the 
trucks by the soldiers who had arrived. The personnel now made its 
first aéquaintance with a bulky and heavy equipment whose handling 
on many subsequent occasions caused much sweat to flow. At first, 
progress in this unaccustomed work was slow, but then all idlers of 
every rank were rounded up from the Institute, oflicers and N.C.O.’s 
were flung into the breach with coats off, all fresh arrivals were 
hurried up to the scene, and a senior officer put in charge, so that the 
place soon hummed like a hive of bees, and the goods came out of the 
shed in a flood. With reinforcements constantly arriving the men 
worked hard and well, and the shed was cleared and the trucks loaded 
in excellent time. So closely were they packed that five of the trucks 
allowed by the pad were not needed. 

On August 5 the hospital existed only on paper; five days later it 
stood ready to move off, complete in officers, sisters, men and horses— 
all fully equipped—and with all its tons of stores loaded up in the 
railway trucks. Except for the food hitch, the pad had not failed in 
a single detail. As the temporary lieutenants had not even expressed 
their desire to serve when mobilization was ordered, as many of the 
reserve sisters were at their homes, and as the great bulk of the N.C.O.’s 
and men had to come back from civil life, this seemed to be quite 
a good piece of work. 

The departure of the unit was postponed for three days, which caused 
some disappointment, but the extra time was profitably employed in 
polishing up details. The local people were most kind in entertaining 
all ranks at their homes and by concerts, etc., and in looking after the 
nureing sisters who joined up on the last afternoon. On the Sunday the 
unit marched to the Parish Church, when the rector gave a most 
inspiriting sermon, and ‘Onward, Christian Soldiers” was sung with 
a swing and a verve unknown in peace time. 

On the last morning, August 13, all ranks paraded for the issue of 
brassards and clasp knives, after which the commanding oflicer addressed 
his fully-equipped command, and told it that it must play its part well 
in the great drama that was being enacted on the stage of Europe. 
Eight months afterwards, in France, in bidding farewell to his unit, the 
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commanding ollicer recalled these words to his men, and said that the 
hospital could look back with pride upon what it had done since that 
sunny morning in England. 

In the evening the unit departed in two trains for an unknown 
destination, amid the cheers and good wishes of the kindly villagers. 

Farly on the morning of the-14th the trains arrived at Southampton 
Docks prompt to the minute recorded in the pad, and were rapidly cleared 
of their loads. The only weak point of the preparations now showed 
itself, for the officers and sisters had been slumped together as “officers” 
in the train-table in the pad, and the embarkation staff was aghast wheao 
it found forty-three women to be provided for, as the ship detailed was 
impossible for them. However, certain good Samaritans took charge of 
the sisters, and they were eventually consigned to Havre in a mail 
boat, and so scored over the oflicers, most of whom had only deck 
accommodation through a wet and dismal night. 

The ship ‘‘ Seven Seas "’ was waiting for the hospital and a few details 
of other corps, so the unit conveyed its ninety-five tons of stores across 
the shed and loaded them into the vessel. She was not designed for 
passenger traflic, but as she is now at the bottom of one of the seas from 
which she took her name, de mortuis, etc., is her due. At 1 a.m., on the 
14th, she cast off her hawsers, and there were few on board who did not 
wonder what the future had in store for them, now that they were really 
leaving England to take their allotted place in the greatest war of history. 
Later on, as our armies grew in size, they all remembered with pride 
that they were of the original Expeditionary Force that went so swiftly 
and so quietly over the sea. 

The voyage across was wet and miserable; in the morning the tiny 
saloon was almost impassable on account of the officers who were lying 
asleep all over the floor in the strangest attitudes, having been driven in 
for shelter from the inhospitable deck. Two destroyers were passed, 
policing the seas, and late in the afternoon the ship entered the Seine 
and had a triumphant journey up it as long as daylight lasted. The 
scenery was beautiful and the inhabitants of every township, hamlet, and 
cottage on the banks turned out to see “les anglais.” They welcomed 
the vessel with the utmost heartiness, flags were flying everywhere, the 
women and girls waved handkerchiefs, while cheers and crys of ‘“ Vive 
l'angleterre ’ came constantly over the water. The ladies of one place 
came out in boats and presented a huge bouquet bound and bedecked 
with the red, white and blue ribbons which are the colours of both France 
and England. For a long time the troops were quiet, but later on the 
cheers were returned, and ‘‘ Vive la France” was shouted with vigour 
and enthusiasm, interspersed with ‘‘ Tipperary ’’ and inquiries as to the 
downheartedness of those on board. About 11 p.m. the ship reached 
Rouen, her destination, and tied up at the quay amid pouring rain. 
Centuries must have passed since British troops went up the Seine, and 
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they were then the enemies of France and not her allies against a 
common foe. 

Next morning the unit was ordered to establish itself in the building 
and grounds of the Maison de Repos, in the Bois de Guillaume (the 
Conqueror), about three miles from the river, and again handled all its 
equipment—out of the ship into motor lorries and out of them again. 
Patients could have been taken that evening if necessary, but there was 
no immediate pressure for beds and cases were not received till the 20th. 
A large number of marquees were pitched, and numerous alterations 
made in the interior of the building. The nursing sisters reappeared, by 
rail from Havre, and were accommodated in a convent close by which 
had certain disabilities both animate and inanimate. 

It was thought that a General Hospital sat tight once it was started, 
so the unit laid itself out to spend the winter in Rouen and ‘much work 
of a permanent nature was put in hand by the Royal Engineers. But the 
Director Medical Service visited the place one day, seemed a bit worried, 
said everything was very nice but how long would it take to pack up and 
move off? It was confessed that this question had not been considered, 
but plans for a hurried departure were at once taken in hand as a plain 
hint was given that this was more than a possibility. It was-soon evident 
that all was not well at the Front, so when midnight orders were received 
to clear out the patients and to re-embark everything that could be saved, 
the hospital was a bit shocked but not altogether surprised. The story 
of this retreat from Rouen has been written as a separate article, so it 
must suffice now to say that by prolonged working under great pressure 
in the sultry heat, the patients were cleared to a hospital ship, and the 
equipment (no longer nicely baled) was once more put into motor lorries, 
taken to the riverside, and loaded into a ship, the ‘* Lord Charlemont.” 
All the stretchers were kept on the over-loaded hospital ship as beds, 
but everything else was got away except 400 screwed up bedside 
tables and the Thresh disinfector. The last named started off in good 
style at the tail of a slow-moving lorry, but it was not built to travel far, 
foundered about half a mile from the ship, and is said to have remained 
for days an obstruction to the traffic of the busiest street in Rouen. The 
hospital rear guard, trundling down the diet carts, slop receptacles, and 
wheels for the wheeled stretchers, passed it at 2 a.m. on S-ptember 1. 
It was then a hopeless wreck, abandoned to its fate, with wheels buckled 
to a figure of eight, and gendarmes engaged in fastening a red light to it. 

The sisters disappeared again, going off by rail this time, and succeeded 
in losing their heavy baggage for some weeks. The voyage to St. Nazaire, 
the new British base, at the mouth of the Loire, was a welcome rest to 
all ranks, for the physical exertion which had been undergone was 
tremendous and the mental strain of the fight against time to get the 
hospital away intact, tried the senior officers greatly. The procession of 
transports was not cheered this time for the people knew that the allies 
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were retreating, and it was a subdued, silent, and apparently depopulated 
countryside that wistfully watched the British ships hurrying down the 
Seine. 

All was bustle and animation at St. Nazaire and No. 3 was started 
to work at once. It was the first General Hospital to arrive with its 
personnel and equipment in the same ship, and its luck was still in, for 
it was the only hospital to have a building assigned to it—this time a 
“College de Garcons." The ship's derricks began to work at 6 a.m. 
and as the need for immediate hospital accommodation was very great, 
and as the school was not available at once, some marquees and things 
absolutely essential were sent up to a field adjoining it, where a 
temporary hospital was hurriedly got ready. Once more the weary 
unloading from the ship, loading up vehicles, and unloading them a mile 
away, began. Owing to bad work by the French stevedores in the holds, 
every now and again a slingful of bedsteads became loose and they either 
fell into the water or crashed on to the stone quay and were battered 
into uselessness. Tents were also occasionally precipated into the sea 
and were fished out with difficulty. There were no motor lorries here, 
only half a dozen carts each drawn by one more or less indifferent 
horse, so the second in command who was sent up to form the temporary 
hospital did well to take cases into the marquees the same night. 

In a day or two the building became available, and after unscrewing 
the forms and desks which were fastened to the floor of nearly every 
room, the hospital fell back into it from the field, which was handed over 
to a stationary hospital. Owing to the lack of eflicient transport and to 
interruptions to the unloading of the ship, it was several days before all 
the equipment was got up to the college. As soon as the building was 
available, the nursing sisters, who had arrived by train long before the 
oflicers and men in the “ Lord Charlemont,” and who were temporarily 
housed in the neighbouring watering place of Pornichet, where they 
wisely spent most of their time in the sea, were sent for in parties as fast 
as they could be accommodated, and were soon hard at work getting 
beds made and preparing for casualties. 

After overcoming the passive resistance of the bewildered Director of 
the college who brought up the Mayor and the French Commandant to 
his assistance, marquees for patients were pitched in the school grounds. 
Tents for the personnel of all grades were put up in a field across the 
road, no questions being asked of anybody as there was no other solution 
of the matter. The owner of the ground watched the proceedings in 
silence and was amicably squared later on. 

As No. 3 was the first hospital to get to work, and as casulties from 
the heavy fighting of the end of August and of September came pouring 
in, life was very strenuous indeed, and the unit became practically a 
clearing station for the hospital ships. 

The pressure for beds was so great that every case that could possibly 
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be moved had to be sent on. Terrible shell wounds came in, dead bodies 
were sent up for burial from the ambulance trains, sick and wounded 
German prisoners of all ranks were admitted in large numbers, enteric 
cases arrived, and tetanus became a nightmare. For several weeks the 
unit was constantly taking in and sending out—sometimes the two 
proceedings were carried on simultaneously—to hospital ships, base 
depots, and convalescent camp. A certain number of slight cases 
succeeded in ‘stowing away” in the ships, until efficient steps were 
taken to stop this movement, whose existence had not been suspected at 
first. Altogether the personnel of No. 3 will never forget the sustained pres- 
sure under which it worked during its first few weeks at St. Nazaire. 

After the German advance had been stopped, the Line of Com- 
munications gradually reverted to the North and St. Nazaire was 
abandoned by the British troops. The staff, the base depots, the other 
hospitals and the Convalescent Camp departed, and it seems to be 
worthy of record that at one time the Commandant of the British Base 
at St. Nazaire was a Royal Army Medical Corps officer, for the Officer 
Commandant of No. 3 was formally appointed to that position by the 
departing Commandant, although some combatant oflicers (below field 
rank) were still left. 

Finally No. 3 was left by itself with over 400 patients, and minus 
several officers, its matron, twenty-seven sisters and some rank and file, 
all of whom had been sent to other units. Orders were received for the 
hospital to go to Rouen, after clearing itself of its patients, for which 
purpose the ‘‘ Asturias '’ was sent down, but bad weather forced her to 
retreat from the harbour mouth to the shelter of Belleisle. When she 
did get in the first walking party of patients was at the quay as soon 
as she was. The evacuation of the sitting and lying down cases was 
a memorable sight, for local transport only was available, and a collection 
of vehicles less suited for the conveyance of stretchers never was seen— 
cabs, governess carts, chars-i-bancs, etc. However, stretchers were 
lashed ** athwart-ships,” the wheeled stretchers were used to their fullest 
extent, walking parties were made as strong as possible, and the hospital 
was cleared very quickly. 

Next day began once more the handling of all the equipment, and 
loading it into a train, and about November 19 (no diary available) the 
personnel marched through the town to the station after dark, and 
entrained, the bugler playing his best and the inhabitants giving a cordial 
farewell to the last of their thousands of visitors. The handful of sisters 
left accompanied the unit this time, but were so unused to the experience 
that they nearly lost the train. At 7.30 p.m. the journey northwards 
began, and early on the morning of the 21st the train drew up in the goods 
yard of one of the Rouen stations. It was freezing and bitterly cold, and 
when the commanding officer was taken to a heath-covered moor, white 
with snow, and swept by a piercingly cold wind, and was directed to 
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pitch his hospital there, he returned and told his officer that No. 3°s luck 
was out at last. But he was wrong, for after the personnel (less the 
sisters in billets) had moved up to its allotted place, and before the whole 
of the store had been removed from the train, instructions were received 
to stand fast and await orders to go to a brand new place that was more 
or less a secret. The spirits of all ranks rose with a bound, amd the 
advisibility of burning a really big candle before the shrine of St. Anthony 
of Padua in the Cathedral, so that the new place might bea good ome, 
was seriously considered. Then a rumour went round that the unit w2s 
destined for Le Treport, and the other hospitals were ‘thought to lok upon? 
No. 3 with jaundiced and jealous eyes. 

On November 29 an advance party consisting of the commanding 
officer, adjutant, quarter-master, and interpreter, with twenty-sever2 other 
ranks, started by rail, spent the night at Abancourt and arrived 3 
Le Treport on the 30th. They were the first British troops that bad 
been seen there, and the station and its approaches were crowded by 
townspeople, who evinced the utmost interest in the newcomerS and 
clapped their hands vigorously when the party marched off in fours- The 


route was through the town and up a steep road to the Trianon» the- 


finest hotel in France, which was to be the new home of the hospital - It 
stood on the edge of the cliff some five hundred feet above the sea,» we 
swept by invigorating breezes, offered magnificent views, and was wisl an 
for miles from both land and sea, The colossal proportions of the Bot" 
its huge entrance hall, spacious corridors and general completeness 07 ™ i 
the buildings which the unit had previously occupied seem very $°?™ 

indeed. It was so large that it took under its roof over 600 beds, 
all the officers and sisters (full strength) and one half of the other ran KS—_ 
the remainder fitting into the garage. : 3 

The party set to work to store the furniture in some basement roo™ 
—a laborious task as there were four other storeys and no available lift- 

The main body arrived in a few days, all grades were brought U 
strength, and the return of the matron gave universal satisfaction- 
equipment was distributed over the hotel, making the fifteenth ti? 
four months that each article of the ninety-five tons of stores had 
moved by the personnel, but it now seems to have found rest. 

Except for an Army Service Corps supply officer, No. 3 had Le T¥@ 
all to itself for several months, and had to make all its own arrang© ©. 
of every kind, even to providing funeral parties for the dead. A 
happy Christmas and New Year were spent, numerous distingg 7 
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visitors were received, convoys of sick and wounded came and “felt 
everybody was proud of their splendid building, and it was general} 5 the 
that the hospital had undoubtedly found itself. It still flourishes ‘ook, 


- Trianon ; very few of those who embarked with it are now on its 
but all cherish the memory of No. 3. 


< at 
The burial of the first British soldier (an R.C.) who aie4 
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Le Treport, merits a description, as it shows how the local French people 
evinced their appreciation of their allies from over the Channel. The 
tricolour on the flagstaff of the local mairie hung all day at the half mast, 
and before the hour fixed for the funeral all the local dignitaries mustered 
at the hospital, including the British Consul, the Mayor, Corporation and 
leading citizens, the Chief of Police, French Commandant and ofticers, 
Red Cross ladies, wounded soldiers from the French Hospital, including 
Zouaves and men from Algeria, Customs officials with rifles and fixed 
bayonets, a detachment of armed French infantry, a civilian band which 
headed the cortége and played appropriate music down the winding road 
to the cemetery, and large numbers of the general public. The town also 
kindly provided a hearse and tendered a magnificent wreath of bead 
flowers, as is the custom in France. No. 3 sent an officer and thirteen 
other ranks, while the commanding officer and the Church of England 
chaplain also followed. The local abbé, with choir boys and surpliced 
attendants also walked all the way in the long procession, and he con- 
ducted the service according to the rights of the dead soldier's faith. The 
coffin was covered with a purple cloth and a Union Jack which ordinarily 
flew in front of the building. At the graveside the mayor delivered an 
address eulogizing the British nation, and the band played the 
«* Marseillaise " and ‘‘The King.”” The hospital bugler then sounded 
the last post over the grave, and the great concourse slowly dispersed. 


ABLUTION WATER PURIFICATION. 


By Lieurgnant-Cotonet A. D. SHARP. 
Royal Army Medical Corps (Territorial Force). 


THE water supply in France and Flanders is so limited in many areas 
that during the dry months the Military Authorities had to face the 
possibility of a water famine both for men and horses. Only the dirtier 
pond water was allowed for ablution and this in very limited amount, 
It therefore became necessary to conserve what supply there was and to 
use it over and over again for ablution. 

To precipitate the soap and purify the ablution water I introduced 
a simple system which has been working for about six months at the 
Divisional Rest Camp, and which has been so successful and so constant 
in its good results that I think the method is worth describing. 

The Ablution Shelter shown in the plan is very practical, serves its 
purpose admirably, and stands a lot of hard wear and tear and is sufficient 
for a personnel of from four hundred to five hundred. The ablution 
benches are arranged in pairs close together as this is the most economical 
in space. Pieces of soap are prevented from falling into the mixing-pit 
by a piece of perforated tin fixed about one foot from end of trough. 
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A towel-rail is arranged between the benches, and a coat-rail along the 
sides of the shelter. 

After ablution the basin is emptied into the trough which has a 
gradual fall towards the discharge end. Two mixing-pits are shown in 
the diagram, one for each pair of benches. The dirty water falls into 
the pits where it mixes with slaked lime and chloride of lime. One large 
teacupful of the former in paste, and half the same amount of chloride of 
lime in paste, is added to each mixing-pit every morning. The same 
amount of slaked lime is added during the forenoon and again in the 
afternoon if ablution is going on. The Orderly in charge stirs the 
water in the mixing-pits occasionally. The water flows into the settling- 
tank, and thence through the filtration pits into the well-pit where it is 
withdrawn for re-ablution as a clear pure water. Between the settling- 
tank and the filter pits two frames with canvas centres are placed, these 
act as traps to retard the flow when necessary. There are four filter 
pits arranged in pairs: 1 and 2 are placed close together and only 
communicate through a tunnel in the deepest part so that the water has 
a down and up flow; 3 and 4 are similarly arranged. Filter pits 1 and 2 
are three-parts filled with broken bricks or gravel; 3 and 4 are three- 
parts filled with gravel and charcoal. A charcoal box with perforated lid 
and side lies in the bottom of the well. The mixing-pits and settling- 
tank are cleaned out once a week, the filter beds once a fortnight. 

For winter use all the pits should be bricked and cemented. In 
summer when bricks, etc., are not necessary, the filter pits 1 and 2 
should be separated by not less than two feet of earth, the only com- 
munication being by a broken-brick tunnel in the deepest part; 3 and 4 
should be similarly arranged. : 

This system requires no technical knowledge other than can be found 
amongst the personnel of a unit. The plan shown has been prepared by 
a Private of this unit, and the ablution shelter built and the system 
bricked and cemented by the N.C.O's. and men of this ambulance. 

I strongly recommend this as a very practical, reliable, simple method 
of purifying ablution water; and, with the bath-house and ablution 
shelter close together, as is arranged in this unit, the one system does 
for both. : 

The bath-house water requires the same amount of lime, and should 
have its own mixing-pit and settling-tank, and then be licked up with 
the settling-tank from the ablution bench. 
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NOTE ON STERILIZATION BY HEATED OIL. 


By Capt, H. 8. BLACKMORE, R.A.M.C., anp GRACE BRISCOE, M.B., B.S. 
Working under the Medical Research Committee at University College Hospital, 


Tre sterilization of syringes by oil heated to a temperature of 140° F. 
has been recommended as a general method by Sir A. E. Wright,' on the 
ground that oil heated to this temperature ‘ will sterilize instantaneously 
everything with which it comes in contact,” while the temperature is not 
high enough to melt the solder of the syringe. Dreyer and Walker’ have 
however, pointed out that since ‘“ the heating of spores in glycerine or oil 
has no greater disinfecting action than exposure to dry air at the same 
temperature for the same length of time” . . . therefore, “if resistant 
spores are present, sterilization of instruments cannot be ensured with 
certainty in a brief period.” 

The following observations show that even non-sporing organisms are 
not destroyed instantaneously by oil heated to a temperature of 140° F. 

In the course of a series of control blood cultures from normal 
individuals, an appreciable number were found to be contaminated. By 
@ process of exclusion the syringe was suspected as the source of infec- 
tion. The method of sterilization which had been employed was as 
follows: Three to six barrelfuls of oil heated to 140° F. were drawn into 
the syringe, taking care that the oil reached every part of the interior, 
the needle was then fitted on and oil drawn up twice through the needle. 

The following experiments were made :— 

An emulsion containing cocci and bacilli from a contaminated blood 
culture, was drawn up into the syringe and expelled. Six syringes of oil 
at 140° F. were then drawn up in succession. In order to preclude the 
possibility of either extraneous organisms falling on the needle, or oil 
from the exterior of the syrinye running on to it during cooling, the 
needle was simultaneously sterilized in boiling water, and the needle arm 
of the syringe was plunged into the same water the moment before the 
needle was attached. Broth was then drawn into the syringe, expelled 
into a sterilized test-tube and incubated. Both cocci and bacilli were 
recovered. The experiment was repeated with organisms which had been 
previously identified. 

The Bacillus coli was recovered after two syringes of oil at 140° F., 
but was killed by four syringes. 

Streptococcus fecalis was recovered after four syringes of oil at 140° F., 
but was killed by six syringes. 

Staphylococcus aureus was recovered after six syringes of oil at 140° F. 

The experiment was repeated with the needle fitted to the syringe, 


1“ Technique of the Teat and Capillary Tube,” p. 194. 
2 Journ. Path, 1912. xvii, p. 142. 
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the heated oil being drawn up through the needle. Again S. feecalis 
was recovered after four syringes of oil, but S. aureus was only recovered 
after two syringes, and was killed by tour syringes. 

It is therefore clear that this rapid method of sterilization is not 
effective even in the case of non-sporing organisins. 

Further experiments were performed as follows :— 

A small portion of growth from an agar slope was picked up on 
a platinum loop. The wire was plunged into the oil bath at 140° I°., and 
held there for a definite period. A broth tube was then inoculated. 

B. coli was recovered after a period of ten seconds, but was killed by 
twenty seconds in the oil. Streptococcus fecalis was recovered after thirty 
seconds, on two occasions after forty seconds. Staphylococcus aureus was 
killed by five seconds in the oil. 

We have found the following to be a convenient and reliable method 
of sterilizing syringes for blood cultures. An all-glass syrinye is fitted 
together with needle attached. Alcohol is drawn through to ensure 
absence of moisture. The piston is withdrawn a quarter of an inch to 
prevent sticking after the heat. It is then placed in a large test-tube with 
a wool-pad at the bottom and plugged. The whole is put in the hot air 
sterilizer, which is heated to 160° F. for fifteen minutes. The air is then 
allowed to cool gradually. The syringes do not crack, and are ready for 
use without further handling, and need not be exposed to the air until 
the moment of employment. 

This method of hot air sterilization has been tested hy contaminating. 
the syringes with the same organisms as were employed in the foregoing 
experiments. The non-sporing organisms were killed by an exposure 
to 140° F. for fifteen minutes. The spores of Bacillus subtilis were not 
destroyed by the same exposure, but they were killed hy a temperature 
of 160° F. for a similar period. 
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Serums, Vaccines axp Toxins (Mopersx Mrtiops or TREATMENT SERIES). 
(Bosanquet and HByre). Third Edition. Cassell and Co. March, 
1916. Pp. viii and 436. Price 9s. net. 

The increase in our knowledye of serums, vaccines and toxins during 
the last six years finds adequate recognition in this book, which will be of 
great value to anyone who desires a sound and fairly detailed account 
of this subject. The size, general arrangement and style of the book 
render it particularly agreeable to a reader whose time is limited, and 
the clearness with which the various theories are set forth as well as the 
good index is to be very highly commended. 

In this ever growing field of knowledge where personal opinions may 
differ so widely, and sometimes so fiercely, such a plain unbiassed account 
is welcome, especiully since the importance given to the fundamental 
facts and the more elementary deductions therefrom should help in the 
formation of that cool and critical judgment so necessary in dealing with 
the more diflicult offshoots. Information gained during: the present War 
finds here a quite suflicient expression, and those points on which at 
present there is imperfect agreement are neither omitted nor pushed into 
undue prominence, 

The complement-fixation section is particularly good and includes an 
account of the extension of this process of investigation into other diseases 
than syphilis. There is @ good though short account of chemotherapy. 
The subject of tuberculosis receives a considerable amount of attention 
and is marked by a studied fairness, thus for example, at extensive list of 
the various tuberculins on the market is balanced by a very cautious if 
not pessimistic appreciation of their value in pulmonary tuberculosis. 

The book should well fulfill the function of an introductory handbook 
to the subject and be of great service. F.W. W.G. 
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THE MORBID ANATOMY OF WOUNDS OF THE’ 
THORAX. 
By Temporary Captain HERBERT HENRY, M.D. 
Royal Army Medical Corps. 
: AND 
Temporary Masor T. R. ELLIOTT, F.R.S., F.R.C.P. 
Royal Army Medical Corps. 


In civilian practice a wound of the chest is a condition seldom 
met with, but in military hospitals at the present time it assumes 
a position of considerable importance. Those who have occasion 
to treat such cases will realize how numerous are the difficulties 
that present themselves both in diagnosis and in treatment, for 
penetrating injuries of the chest have features that are novel both 
to the clinician and to the pathologist who have no other experience 
than that of ordinary peace-time hospital practice to guide them. * 

A detailed investigation of wounds of the thorax was undertaken 
by us at the instigation of Colonel Sir John Rose Bradford, Con- 
sulting Physician to the British Expeditionary Force in France, 
and the present paper summarizes the pathological observations 
made since November, 1914. During that period we have been able 
to collect records of 100 fatal cases of wounds of the chest. 

The two large hospitals nearest to the railway station received 
a considerable number of particularly serious cases, and it was from 
these two hospitals that practically all our material for autopsy has 
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been derived. The journey down by ambulance train from the 
medical units near the Front took from eight to twelve hours. It 
was very rarely that we saw a chest wound earlier than twenty-four 
hours after the injury had been received. A considerable number 
arrived on the second or third day, though these were generally 
light cases which survived. The earliest deaths of which we had 
autopsies were on the third day and the majority were in the 
second or third weeks. 

From these preliminary statements it will be clear that the 
description of thoracic injuries detailed in this paper represents 
only certain lesions and their fatality at a particular level on the 
lines of communications, or, in other words, that it gives the patho- 
logical changes seen when death occurs either late in the first week 
or subsequently during the course of the first month after the 
wound. 

The mortality of chest wounds on the field or in the front 
medical units during the first or second day is high. Of the gross 
anatomical lesions associated with these severe wounds we have 
no evidence to record in this paper. Nor can we speak of the late 
results of a chest wound, of which the facts can only be collected 
in the home hospitals of England in the rare event of a death there. 
Our observations, therefore, deal only with such types of thoracic 
injury as can be seen in cases that survive long enough to reach 
the base and die there. The earliest and latest results of chest 
injury are virtually excluded from our experience. 

For convenience of description we have divided the present 
paper into the following sections :— 

(I) A classification of wounds of the thorax. 

(II) The cause of death in wounds of the thorax. 

(III) The appearance and disposition of the thoracic viscera 
after the establishment of a hemothorax or of a pneumo- 
haemothorax. 

(IV) The injury to the chest wall. 

(V) The damage to the lung. 

(VI) The origin of the bleeding in haemothorax. 


I.—A CLASSIFICATION OF WOUNDS OF THE THORAX. 


The simplest classification of wounds of the chest is one founded 
on an anatomical basis. Broadly speaking, thoracic injuries may 
be divided into two main groups. 
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Group A.—Non-penetrating Wounds. 


This group includes cases in which there is damage to the 
thoracic wall but no injury to the subjacent serous cavities or their 
contents. The term serous cavities would include the pleura, the 
pericardium, the peritoneum and the spinal meninges. Injuries 
which implicate muscle, cartilage, bone and the accompanying 
vessels with no deeper penetration of the chest wall, present rather 
fewer clinical complications than are associated with similar wounds 
in other parts of the body, and in no case in our experience have 
they been the direct cause of death. The possibility that intra- 
pleural bleeding might result from lung contusion accompanying 
@ non-penetrating wound of the chest wall, that is, a wound in 
which there is no pleural damage, has been steadily kept in mind 
throughout, but no case has been observed at autopsy. 


Group B.—Penetrating Wounds. 


Into this group ‘come all those cases in which there exists 
damage to the thoracic parietes together with damage to a serous 
‘membrane and its contents. The group includes all injuries of 
the chest wall which{involve lesions of :— 

(1) The thoracic contents, that is, the pericardium and the 
heart, or the pleura and the lungs. 

(2) The vertebral column, the spinal meninges and the spinal 
cord. 

(3) The peritoneum and the abdominal viscera. 

The relative incidence of these injuries in our series of fatal 
cases is dealt with in the following section. 


IIl.—TueE Cause or Dreatu tx WounDs oF THE THORAX, 

A clearer picture of the exact nature and severity of the cases 
which have come to autopsy may be obtained if we give a brief 
summary of what we have found to be the cause of death in our 
series of 100 consecutive cases. 

In 6 out of the 100 cases there was injury only of the thoracic 
vertebre and spinal cord with no other damage to the chest wall 
or to underlying structures. The remaining 94 showed damage 
to the chest wall with or without damage to the thoracic and 
abdominal contents. These {4 cases can be further subdivided 
into two main groups, viz., 78 with hemothorax and 16 without 
hemothorax. 

In only 8 of these 78 cases with hemothorax has death been 
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apparently due to simple bleeding, and even this would be too 
generous an estimate, for the number includes 4 cases in which 
sepsis may very well have existed, but in regard to the presence or 
absence of which we have no definite proof in our post-mortem 
books. The remaining 70 cases of hemothorax are all cases which 
showed complications, either, (1) injury to some viscus in addition 
to lung damage, or, (2) sepsis. Those complicated by additional 
visceral injury number 26, the remaining 44 being complicated by 
sepsis in the hemothorax fluid. Also, out of the 26 cases with 
additional visceral injury, 16 had an infected hemothorax fluid; 
and if these 16 be transferred to the septic group, we get a sum 
total of 60 out of 78 cases of heemothorax in which death is directly 
attributable to or largely decided by infection of the haemothorax. 
The appended Table A presents these facts at a glance. 


TABLE A. 
Fatat THoracic Wounbs. 
100 
1 
| 
} neil 
Injury to thoracic wall Injury to vertebre and 
with or without in- spinal cord only 
jury to the lung 6 
94 oe 
| | 
With hmothorax Without bemothorax 
78 a 16 (sce Table B.), 
! | 
Complicated Simple and doubtful 
70 8 
| | Bae 
Infected hiemothorax Infected hremothorax fluid plus Additional visceral 
fluid addi.ional visceral ivjury injury 
44 16 10 


Septic hw mothorax 
60 


Another determining factor in the fatal issue was the prevalence 
during the winter months of purulent capillary bronchitis. This. 
was of a peculiarly dangerous type even in unwounded men, and it 
appeared as an unfavourable complication in many of these cases 
of septic hwmothorax, though we have no accurate figures to offer 
in evidence of its frequency as an actual cause of death. Of the 
eight cases with an apparently simple hemothorax, three were. 
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unfavourably complicated and perhaps killed by a purulent 
capillary bronchitis of this nature. If these three and also four 
cases, in which it was doubtful whether sepsis was or was not 
present, be set aside, there remains in our records only one death 
(on the third day) at the base as the direct result of bleeding into 
the pleural cavity and without any infective or other complication. 

Primary hemorrhage into the pleural cavity therefore must 
soon come to an end after the chest has been wounded. 

Secondary hemorrhage is very rare and we had only three 
examples of death from this cause, all of which were septic. In 
two there was hemorrhage into the pleural cavity—one on the 
twenty-ninth day from the laceration of the lung, the hemorrhage 
occurring eleven days after a rib resection for septic hemothorax. 
In the third case, bleeding took place into the respiratory tubes, so 
that the man died of a fatal hemoptysis on the seventeenth day, 
a vessel having burst close to a small central abscess around a 
fragment of shell. This was the sole instance in our series of 
death by hemoptysis. 

In Table B we give a summary of the findings in the no- 
hemothorax group of cases, while Table C provides a summary 
of the visceral injuries met with throughout the whole series 
of 100 cases. 

TABLE B. 


Tue No-H#:MOTHORAX Group OF CASES, COMPRISING 16 OUT OF THE ToTaL 100 
CasEs MAY BE THUS SUBDIVIDED ACCORDING TO THE CaUsE oF DEATH. 
(1) With lung wound: 9 cases. si 
(a) Generalized pleuritic adhesions ; injury to spinal cord ; meningitis : 2 cases. 
(6) Spreading septic pneumonia : 7 cases. 
(2) Without lung wound: 5 cases. 
(a) Base of pleural sac injured; no lung injury; septic liver wound; 
secondary hemorrhage from liver : 4 cases. 
(4) Split sternum; mediastinitis and general infection by anaerobic gas 
bacilli: 1 case. 
{3) No record of lung wound : 2 cases. 
(a) Interlobar abscess ; empyema : 1 case. 
(b) Empyema : 1 case. 


In the group analysed under Table B there are two sub- 
divisions which deserve attention. The first of these, 1 (bd) 
embraces 7 cases of spreading septic pneumonia. These will be 
referred to later (p. 549) in Section V, which deals with the nature 
of the damage to the lung in wounds of the thorax. In the second 
of these subdivisions, 2 (a) containing 4 cases, the missile had 
traversed the recessus phrenico-costalis without touching the lung, 
and death was caused by injury te the liver. A noteworthy feature 
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of these cases is that no bleeding had occurred into the pleural 
cavity, a point of some importance which will be referred to later 
in Section VI (p. 553) in the discussion on the source of the blood 
in a hemothorax. 

TABLE C. 


TaBLe OF Fatan THoracic WouNDS SHOWING DaMAGE TO VISCERA OTHER 
THAN Luna. 


Reference number | Spinal cord | Liver | Right kidney | Left kidney | Spleen Other viseus 


2 | 
3 

11 
“12 

15 

22 
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In all these cases where there was no hemothorax, death was 
really caused by septic infection. In 9 out of the total 16 
no-hemothorax cases the infection was either in the lacerated 
lung itself or in the pleural cavity; in the remainder sepsis was 
present elsewhere and added to the gravity of the complicating 
injury of other organs such as the liver or spinal cord. 
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The causes of death in the entire series of 100 cases may be 
finally summarized from the preceding analysis in a way which 
shows conclusively the overwhelming importance of sepsis and the 
slight gravity of hemorrhage in determining death from chest 
wounds at the base hospitals. 

Death directly caused by :— 


(A) Hemorrhage: 4. 
» Primary uninfected hemothorax: 1 [or (?) 5]. 

Secondary, in septic cases: 3, 

(B) Infection of thoracic contents: 74. 

; Infected hemothorax : 61 [or (?) 57]. 

Purulent bronchitis with hemothorax: 3. 
Septic pneumonia from lacerated lung: 7. 
Empyemata and mediastinitis: 3. 

(C) Septic injuries of other organs: 22. 
Spinal cord: 8. 
Abdominal viscera: 14, 


TIII.—TueE DisposiTion oF THE THORACIC VISCERA IN 
H2MOTHORAX AND IN PNEUMO-HA:MOTHORAX. 


A consideration of the disposition of the thoracic viscera in 
heemothorax is of prime necessity if one is to have a clear under- 
standing of the physical signs produced by the condition. The 
state of affairs can be best understood, perhaps, by giving from our 
records a description of illustrative cases. 


(A) The Aseptic Hemothoraz. 


Case 1.—A Belgian civilian, a trench digger, was shot by a German 
sniper at close range and died of paraplegia on either the sixth or 
the seventh day after the wound. Post-mortem, the following condition 
was found. There is a small skin puncture, a bullet entry wound, 
just at the superior vertebral angle of the left scapula; the exit wound, 
slightly larger, being situated two inches above the middle of the right 
clavicle and one inch outside the posterior margin of the right sterno- 
mastoid muscle. On removing the sternum we find that the heart 
is displaced to the left, the apex being about 1} inches outside the nipple 
line in the left fifth interspace. The right lung as thus seen from 
in front looks unusually large and voluminous. Its anterior margin 
lies well across the midsternal line. It presents the appearance of 
having been pushed up against the front of the chest, for there are 
moulded on it the pressure marking of the costal cartilages. Otherwise 
its surface is normal and no blood can be seen anywhere. In trying 
to pull the lung out of the pleural sac one breaks rather easily through 
a lateral barrier of fibrinous adhesions and the hand slips into a large 
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blood-containing cavity which lies behind it. With further manipulation 
and removal of the lung from the thorax one can see more easily the 
nature of the injury and its results. 

The right lower lobe, together with the posterior part of the middle 
lobe, are completely collapsed. The lung here is fleshy and airless, and 
it is covered with greyish-pink fibrin in irregular patches. In contrast 
with this collapse, the anterior part of the middle lobe and that part of 
the upper lobe which lies in contact with the anterior thoracic wall are 
distended and emphysematous; and there, at the apex, is the wound 
in the lung, a transverse gutter track with fungating lacerated margins. 

The fluid in the pleural cavity is found on measurement to amount 
to three pints. It is dark in colour and resembles ordinary venous 
blood except that it shows no sign of clotting and will remain fluid for 
an indefinite period outside the body. With the removal of this 
fluid one js able to make out more distinctly the nature of the walls of 
the hsmothorax cavity and to determine its boundaries. At its base 
there is the diaphragm, the surface of which is covered by a thin regular 
layer of fibrin. Its posterior wall is formed by the concavity of the 
ribs which is lined by one continuous layer of fibrin, 4 to } inch in 
thickness. This fibrinous layer can be readily stripped from the under- 
lying pleura. It is thickest and densest at the base of the pleural sac 
and thins out as it stretches upwards towards the apex of the lung along 
the posterior thoracic wall. The anterior limit of the cavity can be 
definitely determined on the chest wall, for here the fibrin layer on the 
pleura ends, and if we look again at the lung we see there a correspond- 
ing zone of fibrinous adhesions running along its surface. This barrier 
of adhesions, which forms the boundary between the haemothorax cavity 
below and the healthy pleural cavity above, runs from the apical wound 
downwards and at first forwards along the posterior thoracic wall, then 
passing in front it swings downwards and inwards to end at the junction 
of the sixth and seventh costal cartilages. Above this barrier the lung 
is emphysematous; below it, the lung is collapsed and drowned in 
effused blood. 


This particular case was complicated by a lesion of the third 
dorsal segment of the cord, which was the actual cause of death, 
but in its features it may be taken as a fairly typical example of 
the moderately severe aseptic hemothorax. The points which the 
case illustrates may be discussed under certain headings :— 

(1) The primary clotting of the effused blood and the disposi- 
tion of fibrin. The full history of the coagulation changes in the 
pool of effused blood is much too long to be dealt with here. For 
present purposes it is sufficient to note that as the blood flows from 
the wound into the pleural cavity it clots rapidly. But the clotting 
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is not a massive coagulation such as one finds in a test tube of blood 
removed from the body. The cardiac and respiratory movements 
agitate and “whip” the blood during coagulation, so that its fibrin 
is thrown out and becomes deposited in layers of varying thickness 
both on the parietal pleura and on that part of the lung which dips 
into the effused blood. This fibrin may be deposited in one 
continuous layer or in patches and it is to be found in greatest 
amount, and often with a more massive coagulum resembling 
ordinary blood clot, in the diaphragmatic pleural recess and 
posteriorly in the concavity of the ribs. At first the layer can be 
readily stripped off the serous surfaces, but later it becomes 
organized and firmly adherent to the pleura. 

The deposition and organization of the precipitated fibrin are 
at first of considerable advantage to the individual, for the process 
may not only seal up the wound in the lung, but it may also 
prevent the subsequent spread of sepsis from a damaged and 
infected respiratory tract into the pleural cavity. Later, it may 
of course cripple the chest either by preventing expansion of the 
collapsed lung, or by forming adhesions, or again by obliteration of 
the normal pleural recess along the posterior and lateral margins 
of the diaphragm. 

The throwing out of the fibrin leaves in the thoracic cavity 
a fluid which consists of blood serum together with practically all 
the usual cellular elements of the blood, that is, it is a fluid which 
resembles fresh blood, but which has at this stage no power of 
clotting because it contains no fibrinogen. The experiments upon 
which this statement is based will be described in a subsequent 
paper. Such a fluid on centrifuging gives a deposit of red corpuscles 
with a clear yellow supernatant serum which does not clot either 
on standing or on the addition of fibrin ferment to it. 

Later, however, after a period of time which varies greatly in 
individual cases, an inflammatory pleural exudate is thrown out 
and added to the pool of liquid blood. If much fibrin ferment is 
still present in the hemothorax after the primary clotting, the 
fibrinogen of this exudate will also be coagulated within the thorax 
and s0 increase the density of the fibrin layer enveloping the lungs. 
More frequently it escapes this change, and then the sample of 
fluid taken from the pleural cavity exhibits a coagulation on 
standing which we term a secondary clot. This may be so slight 
in bulk that no more than a fine spider-web coagulum with red 
corpuscles entangled in its meshes is developed in the test tube 
after standing; or it may occasionally be so abundant that the 
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whole fluid soon clots to a solid dark red mass, and gives the false 
impression of being a primary coagulum in ordinary effused blood 
which had never clotted within the pleural cavity after its escape 
from the vessels. 

The largest amount of fluid that we have seen in the autopsy 
of a sterile haemothorax was 4} pints, and it is improbable that 
this was all fluid derived simply from the original hemorrhage. 
In septic cases quantities up to six pints have been observed, the 
volume having been rapidly increased by the outpouring of 
inflammatory pleural exudate. In many apparently aseptic cases 
a slow hemolysis may occur, so that the serum from the hemo- 
thorax fluid is tinted red with oxyhemoglobin or a smoky brown 
with methemoglobin. The cause of this hemolysis is unknown 
to us. 

(2) The changes which are brought about in the affected lung 
by the presence of the haemothorax. That part of the lung which 
is submerged collapses by successive stages so that it finally 
becomes fleshy and airless. The change of course affects the basal 
portions first. The rate at which the effused blood collects in the 
pleural sac is very much greater than that which obtains in an 
ordinary pleural effusion, so that the stages in collapse follow each 
other more rapidly and the final result is more complete. If the 
area of collapse embraces the wound in the lung then the process 
may be helpful in arresting hemorrhage from the injured lung. 
Indeed many of the largest examples of haemothorax we have seen 
at autopsy have been due to wounds in the lung apices, that is, to 
wounds situated in that portion of lung where collapse is likely 
to occur last. 

In addition to its effect in checking pulmonary hemorrhage, 
there is another undoubted advantage of the condition of collapse 
in that it prevents the spread of inflammatory bronchial infections 
through the immobile area. Repeatedly at autopsies we have 
observed purulent bronchitis or broncho-pneumonia invading all 
the contralateral lung and the emphysematous area on the injured 
side, while the collapsed lung has been free from the spreading 
infection. Actual pneumonic consolidation was found in the con- 
tralateral lung only in three cases of death out of seventy-eight 
with hemothorax. We have never found the friable changes of 
lobar pneumonia in the collapsed area submerged below the hemo- 
thorax, though the lung is often so airless that portions of it will 
sink when placed in water. It is a frequent error in clinical 
diagnosis for pneumonia to be thought to be present on the side 


Herbert Henry and T. R. Elliott 535 


where a hemothorax exists, because physical signs simulating 
those of pneumonia are produced by the collapsed condition of the 
lung. 

A simple method of studying the condition of the lungs in the 
post-mortem room is that of forced inflation by bellows tied into 
the trachea. This reveals any islands of pneumonic consolidation 
between the rest of the elastic lung tissue, and it shows further in 
late hemothorax cases that the expansibility of the collapsed lung 
tissue itself is not lost. When a pair of lungs are distended in this 
way, the enlargement of the lung on the side of a hemothorax of 
two or three weeks’ duration is seen to be less than that of the con- 
tralateral healthy lung, so that the vertical diameter of the collapsed 
lung under maximal inflation may attain only a half of that of the 
other side. This restriction is due to the tough fibrin coat 
enveloping the pleura. When this coat is incised or stripped away, 
the collapsed lung becomes at once capable of as great an expansion 
as is the pulmonary tissue on the opposite side. Where part only 
of the lung suffers in the process of collapse, the remaining un- 
submerged portion becomes unusually voluminous from the 
development in it of a vesicular emphysema. 

This complementary emphysema is much more marked than 
that which occurs in an ordinary pleuritic effusion and its develop- 
ment may be looked on as characteristic of hemothorax. The 
portion of lung affected with this high-grade emphysema takes up 
that part of the pleural sac which is unoccupied by effusion, and 
in most cases if free from old adhesions it lies, as in the typical 
case quoted above, in close apposition to the upper and anterior 
thoracic wall, while its inner border passes across the midsternal 
line as it follows the displacement of the mediastinum. 

With effusions of about four pints the lung tends to collapse 
in its entirety so that it recedes to its root, and, if free from 
adhesions, comes to lie up against the vertebral column. Where, 
however, it is tied down by adhesions it comes to occupy just such 
a position as is permitted to it by these adhesions. 

(3) The barrier zone of adhesions: The line of fibrinous 
adhesions which serves as the boundary or demarcation zone 
between the emphysematous lung above and the hemothorax 
cavity below varies considerably in its obliquity. We have seen 
several instances where the effusion was slight in amount, in which 
it has been more nearly vertical than in the example we have 
quoted, so that a larger area of lung has remained in contact with 
the lateral chest wall. Or again, it may take a less oblique course 
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starting above and behind at the level of the fourth, fifth or sixth 
dorsal vertebra, so that there is a considerable area of lung in 
contact with the posterior thoracic wall in its upper part. 

Doubtless these differences are partly due to the different 
postures assumed immediately after the wound. Some patients 
can lie down at once under shelter in the trenches and remain there 
for hours, others are compelled to walk some distance before they 
can receive assistance. 

The accompanying drawings, figs. 1 and 2, represent diagram- 
matically the distribution of the pool of effused blood in relation to 
the other thoracic contents as it occurred in the typical case of 
simple hemothorax just described. In the front view, fig. 1, the 
black area represents the portion of thoracic wall with which the 
fluid pool of blood comes into contact anteriorly. The part of lung 
which is submerged in this pool of blood is collapsed and airless. 
The larger stippled area in fig. 1 shows the extent of the emphy- 
sematous lung which lies above the pool, and which is separated 
from it by an oblique line of fibrinous adhesions. The right pleural 
reflection is pushed across the middle line behind the sternum so 
that the mediastinal contents are displaced to the left. 

Fig. 2 shows the extent of the hemothorax cavity as seen from 
behind. The apex of the cavity coincides with the wound in the 
apex of the lung, and the lung is everywhere separated by fluid 
blood and clot from the posterior thoracic wall. 

So far then we have dealt with the plain straightforward hzmo- 
thorax. There are, however, anomalous cases which do not 
conform with the type just described. The lung bleeding may be 
so slight in amount that no pulmonary collapse results and the 
effused fluid may be spread out as a thin layer between lung and 
parietal pleura. Also, under certain conditions which are not 
altogether obvious, the effused blood may be localized to one 
particular part of the pleural cavity and may come to assume a 
position which is not apparently decided by the gravitation factor 
which governs ordinary cases. In such instances, which are 
relatively rare, the fluid usually collects over the point of injury in 
the lung and becomes delimited to this region either by barriers 
left by an old pleurisy, or through the early formation of fresh 
fibrinous adhesions. In the latter event it is necessary to assume 
that bleeding does not occur in one rapidly poured out extra- 
vasation, but rather that there is a slow hemorrhage in which 
each accession to the effused pool of blood clots in turn and in 
which the resulting fibrin, forced out to the periphery or margin 
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Fic. 1.—Outline diagram of anterior aspect of thorax to illustrate the relationship 
to the chest wall of the simple hwmothorax of moderate size described in the text. 


Black = hemothorax. Stippled — emphysematous lung. 


Fic. 2.—Outline diagram of posterior aspect of thorax shown in fig. 1, the black area 
indicating the distribution of the hemothorax. 
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of the pool, prevents by means of adhesions any overflowing into 
the general pleural cavity. 

The existence of old adhesions is a factor which may be of con- 
siderable influence on the disposition of the thoracic viscera in 
hemothorax. If the entry or exit wound in the lung occurs over 
an area which is firmly adherent to the thoracic wall, then there 
is no chance for effused blood to reach the pleural cavity. We have 
seen such a case with generalized pleuritic adhesions in which 
the blood collected outside the parietal pleura so that this was 
stripped off the underlying ribs and intercostal spaces. If there 
are no adhesions in the region of the lung wound, but if these 
exist elsewhere in the pleural cavity, then there may result an 
abnormally placed hemothorax or one of several:irregular loculi. 
Quite apart from the barriers imposed by them to the extent and 
distribution of an intrapleural bleeding, adhesions may have much 
influence on the changes undergone by the lung itself. Thus an 
adhesion may tie down a portion of lung in such a position that it 
undergoes a complete collapse from which it might otherwise have 
escaped ; or again, an apical adhesion may serve to keep in position 
a volume of lung so that it escapes submersion and consequent 
collapse. 


(B) The Septic Hemothoraz. 


Case 2.—The following description may be taken as & good example 

of the appearances found in an early septic haemothorax, the infection 

' being due to a streptococcus. It is that of a man who died on the 
seventh day after being wounded by a fragment of shell. 

There is only one external wound, a fairly large septic track about the 
size of a florin, situated over the front of the left shoulder and about two 
inches below the level of the left acromio-clavicular articulation. On 
opening the thorax one finds that there is no lung up against the anterior 
thoracic wall, for the left pleural sac appears to be completely filled with 
dark blood. The heart and pericardium have been displaced to the right 
so that the right cardiac margin lies two inches beyond the right sternal 
border. The fluid from the left pleural cavity measures four pints and it 
consists of dark red blood containing soft friable clots. The left lung is 
in a condition of partial collapse, being bound by old adhesions over its 
base to the diaphragm, and above at its apex-to the tip of the pleural sac. 
Thus tethered, the lung lies stretched out in the pleural sac with a cushion 
of blood separating it from the chest wall in front, at the side, and 
behind. By examining the excised lung and the upper chest wall it 
becomes possible to determine the track of the missile. The first rib is 
splintered along its lower border in the mid-axillary line, although it is 
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not broken through, and here there is a larger irregular tear about one 
and a half inches long in the parietal pleura. The lung wound consists of a 
side-to-side penetration, about two inches from the extreme apex, the 
track running from without inwards. The way into the lung is repre- 
sented by a round clean-cut hole about one-quarter inch in diameter and 
it is plugged with blood clot. The way out of the lung is a larger 
ragged wound with lacerated lung tissue forming its irregular borders 
and it contains several small spicules of bone which have apparently been 
splashed out of the body of the third dorsal vertebra on its left side 
where a piece of shell casing lies embedded. 

So far the appearances noted are no more than those we should 
expect to find in an unaffected haemothorax, and we must examine still 
further for evidence of sepsis. 

Most of the lung surface is covered with a coarse reticulum of fibrin. 
This can be rubbed off or pulled away fairly easily, and underlying it one 
comes across the dense fibrin layer of the primary clotting, which is 
firmly adherent to the pleura. The lymph gets its shaggy appearance 
from fibrin laid down after the primary clotting, and this second 
coarse reticular deposit is no other than the fibrin resulting from the 
inflammatory reaction produced in the pleura by infection of the pool 
of blood with some organism. The parietal pleura shows exactly the 
same condition, and over the base of the pleural sac in the concavity of 
the ribs one can scoop off dense jelly-like masses of plum-coloured clot, 
where the secondary inflammatory clotting has picked up in its fibrin 
meshes the free fluid blood left over from the primary clotting. 

There is commencing pleurisy at the base on the right side, with a 
few patches of bronchopneumonic consolidation in the right lower lobe. 
On squeezing the cut surfaces of the right lung thick viscid beads of 
pus exude from the cut bronchioles, showing the existence of a purulent 
bronchitis. Further, on opening the pericardium we find it to be. filled 
by a semipurulent exudate with shaggy fibrin deposited on the surface 


of the heart. 


That, then, is the state of affairs in the septic hemothorax of 
short duration. The picture, of course, varies considerably with 
the nature of the infection and the time it has persisted. The 
secondary inflammatory deposit of fibrin from the pleural effusion 
may be very slight, or it may be a thick, ragged, shaggy sponge- 
work, containing gelatinous pus in its interstices. Where a hemo- 
thorax has become infected with gas gangrene organisms, the 
deposit may show “rain-drop” markings due to the development 
in it of large bubbles of gas. It is unusual to find this septic 
secondary deposit without any evidence of the primary clotting. 
In other words, it is practically always guperadded to the original 
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deposit of fibrin from the blood—a fact which is in keeping with 
the proof we have obtained that generally the effused blood clots 
and throws out its fibrin almost immediately. Further, even where 
sepsis has persisted for some time, the original fibrin layers remain 
proof to the bacterial invasion, and continue to show to the naked 
eye the same appearance that one gets in a healed aneurismal sac- 

The fluid contents of the pleural cavity may, as in the example 
here related, give little indication to the naked eye of the preserice 
of sepsis. The foul odour that results from infection with anaerobes 
is often characteristic, and a buff-coloured deposit caused by the 
addition of pus cells to the blood gives certain evidence of infection. 
But where there are no such frank signs it becomes necessary, as 
in the streptococcal case just described, to go beyond the affected 
pleural eac and to look for signs of spread of infection into the 
pleural sac of the opposite side, or into the pericardium— though 
this is rarer. In doubtful cases the final proof of infection rested 
on the evidence obtained by microscopic and cultural examination 
of the fluid found in the pleural cavity. 


(C) The Pneumo-hemothoraz. 


No case of simple pneumothorax without effusion occurred in 
this series of one hundred deaths. We have, however, records of 
twelve cases of pneumo-hemothorax, that is, of cases in which gas 
or air has been found in the pleural cavity together with blood. 

The development of free gas from the growth of anaerobic bacilli 
within the pleural sac is a much more common cause of this condi- 
tion in fatal cases than is a leakage of air into the pleural cavity. 
It is, therefore,\necessary to make a very clear distinction between 
the two ways in which the pneumothorax may originate. The word 
pneumothorax itself has been used for so long to describe simply a 
condition in which free air is present in the pleural sac, that it 
must be preserved in that general sense. To speak of a “gas” 
pneumothorax, in contrast with an “air’’ pneumothorax, either of 
external or of internal origin, is convenient but tautological. We 
have chosen for precise description the more cumbrous adjectives, 
endogenous and erogenous respectively. 

When atmospheric air gains access to the pleural cavity, either 
through a wound in the external thoracic wall or froma leak in the 
respiratory track, an “exogenous” pneumothorax is produced. In 
contrast with this type is the “endogenous” group of cases, in 
which gas, always of an offensive odour, is generated by organisms 
growing in the hemothorax fluid. Of the twelve fatal cases referred 
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to above, nine belonged to this endogenous class, in which the pool 
of blood had been infected with a gas-forming anaerobe. 

In addition to this difference, between the two ways in which 
the pneumothorax may be produced, it is necessary to consider a 
further distinction that is based upon the distribution of the gas or 
air in relation to the other thoracic contents. The cases in this 
respect fall into two groups :— 

(L) The volume of air or gas is freely mobile above the fluid 
within the pleural sac, so that its position alters with the posture 
of the patient. The lung is completely separated from the parietal 
pleura by the collection éf fluid below and by the air above, and 
its degree of collapse varies with the volume of these abnormal 
occupants of the pleural sac. 

(2) The volume of air or gas is fixed in position, the immobility 
of the stationary loculus being determined by the formation of 
adbesions at its confines, or by the fact that it originates as 
a localized development of gas from anaerobic organisms in a mass 
of clotted effusion. 

Finally, there comes an important clinical distinction, namely, 
that between the open and the closed forms of pneumothorax. The 
former may have remained open from the moment of the wound 
onwards, or the opening may have developed later by a fistulous 
leak through a septic wound, either externally through the chest 
wall or internally through the lung. This latter condition is rare. 
A pyo-pneumothorax results, and though atmospheric air passes 
in and out through the hole, the septic processes within generally 
add an offensive odour to the expired air. 

Endogenous Pnewmo-hamothorax.—The gas has, in our 
experience, always been produced by the growth in a hemothorax 
of anaerobic spore-producing bacilli. It has invariably an offensive 
smell, often resembling that of sulphuretted hydrogen or rotten 
eggs, and this odour is so characteristic, that with a little 
experience it may be safely accepted as proof of infection by these 
bacilli. It often accumulates under considerable pressure, so that 
when a small canula is introduced at autopsy through an inter- 
costal space into the collection of gas, the latter escapes through 
the tube with a noise and will burn with a bluish flame if a fight 
be applied to it. 

Nine out of the twelve cases of pneumo-hemothorax in our 
series belonged to this group. The disposition of the thoracic 
viscera as found in the ultimate examination of these cases was 
not precisely that which existed during life, for it is likely that 
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there was an increased development of gas after death. The 
collection of gas may be mobile and free above the septic blood 
in which it was generated, while the lung is completely collapsed. 
Of this type four cases were seen. Or it may, as in three other 
examples, be fixed in position by adhesions, so that it lies between 
the pool of blood below and the unsubmerged lung above. And 
lastly, it may be loculated, as in two cases where the gas production 
had occurred at isolated points in the midst of an infected heemo- 
thorax. In one autopsy, for instance, a foul-smelling loculus was 
found lodged between the upper and middle lobes of the right lung, 
while a second loculus was fixed between the inner surface of the 
lung and the pericardium. Death in all these cases seemed to have 
been caused by the toxic effects of the infection rather than by 
the mechanical results of the pneumothorax. 

- Exogenous Pneumo-hemothoraz.—It is probable that in most 
cases of lung injury a certain amount of air escapes from the 
damaged bronchi or bronchioles along with the blood which 
is poured into the pleural cavity. Under ordinary conditions, 
however, this air would appear to be so small in amount, or it is 
absorbed so rapidly that, post mortem, the case presents only the 
features of an ordinary heemothorax. On several occasions where, 
clinically, the Skodaic phenomena, such as a tympanitic percussion 
note and diminished breath sounds over the emphysematous lung 
above a hemothorax, were so exaggerated during life as to raise 
doubt whether air as well as blood might not also be present 
in the pleural cavity, special care was taken to test for its presence 
by pushing a fine trochar through the chest wall before removal 
of the sternum. There was no free air, and the emphysematous 
lung was found to be in the closest apposition to the anterior 
thoracic wall over the precise area where the Skodaic phenomena 
simulating pneumothorax had been observed. It was relatively 
rare for us to find any evidence of the presence of exogenous 
and inoffensive air at an autopsy on a case of closed wound of the 
chest. 

(a) Closed Type.—Two such cases were observed, in each of 
which the wound had been a side-to-side penetration of the apex 
of the lung, and the top of the pleural sac was occupied by blood, 
together with air that had escaped from the injured lung, the 
entire collection being confined to the summit of the pleural 
sac by fibrin adhesions. In each of these death was caused 
by spinal injury, and the small loculated pneumothorax was 
revealed only by the chance that it was associated with this fatal 
complication. 


Herbert Henry and T. R. Elliott 548 


There was also one example of mobile pneumo-hemothorax 
with @ fully collapsed lung, which died on the third day. 

In none of these exogenous examples was death caused by the 
pneumothorax itself. Cases of simple pneumo-he#mothorax are 
either rapidly fatal owing to the extent of the damage to the thoracic 
contents, so that they die close to the fighting line, or else they make 
a satisfactory recovery without’any unusual tendency to the develop- 
ment of sepsis. We have seen no example of tbat particular condi- 
tion, the Spannungs-pneumothorax of foreign writers, in which a 
communication between the pleural cavity and the bronchial air 
channel is valve-like in character, so that the forced pressure of 
each expiratory cough drives more air out into the pleural sac, 
because its escape through the closed glottis is momentarily arrested 
during the instant of the cough. The result would be an increase 
of volume of the pneumothorax under a steadily increasing intra- 
pleural pressure which soon becomes much greater than that of the 
atmosphere, and, unless relieved by puncture of the chest wall, 
results in death. 

(b) Open Type.—If the wound in the chest wall has remained 
open to so late a date as that of arrival at the base, then the pleural 
cavity will certainly have received infection from the external skin 
surfaces and the case will present itself as one of pyo-pneumothorax. 
It is sometimes difficult in such examples of pyo-pneumothorax, 
where air and purulent blood have been leaking from a hole in the 
chest wall, to ascertain at what date the air leak had commenced. 
It may have been coincident with and continuous since the inflic- 
tion of the wound, or it may have developed later by the bursting 
outwards through the imperfectly closed wound of a hemothorax 
which was increasing in volume because it was septic. Death, 
when it occurs, results either from sepsis caused by the imperfect 
drainage or from complications such as purulent bronchitis. The 
pathological appearances do not require a close description in 
respect of the character of the pus and blood clot which overlie the 
collapsed lung. But a point of very great interest is that of the 
extent to which the lung is found to be collapsed in these open 
cases. ‘The outstanding fact that is noticeable in almost all such 
autopsies is that the lung is only partly collapsed, and that its 
upper area is generally attached by adhesions to the chest wall. 
Such a position is easily comprehended when a pyo-pneumothorax 
develops late by a secondary leak from a septic haemothorax 
through a hole which at first was closed, for it is obvious that the 
lang will not collapse when it is attached by adhesions along the 
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boundary of the original hemothorax. The condition then is 
identical with that which obtains when a septic bsemothorax is 
drained surgically by resection of a rib. The lung does not collapse 
any further, and indeed, it may expand anew with great rapidity if 
the drainage is good and made at an early date. But when the 
wound in the chest wall has clearly been open ever since its inflic- 
tion, it might be expected that the lung would collapse completely 
and that a pneumothorax of the entire pleural cavity would be 
established. Actually this is not found. Complete collapse was 
indeed noted once, in a case of pyo-pneumothorax which died on 
the forty-fourth day. In this the lung was flattened against the 
vertebral column and covered over so completely by a dense 
uniform pyogenic membrane that it could only. be discovered by 
close dissection. But the condition in this patient was originally 
and really that of a closed pneumothorax, which had been septic, 
and was not opened by resection of a rib until the thirty-eighth 
day, when the operation was too late for the lung to re-expand. 
The condition that is more likely to be found in an open wound 
is well illustrated by the following case :— 


Case 3.—S., Royal Scots. Tangential bullet wound across front of 
lower half of right chest, entering at fifth rib in axilla and escaping 
through the sternum which was split across at the level of the fifth 
chondral articulation. This exit wound gaped widely open, and the 
lower fragment of the sternum moved separately, being pulled upwards 
with each inspiration. Air passed freely in and out, and purulent blood 
poured out of the hole when the patient was rolled on to his face. 
Death on fourteenth day. The empyema cavity was found to be limited 
at the third rib above in front, where the lung was fully expanded and 
adherent to the chest wall. Below this the lung was only partly 
collapsed. From the nature of the injury it is almost certain that the 
anterior wound must have remained continually open, except in so far as 
it was covered by surgical dressings. Yet the lung was collapsed only 
in its lower half and a complete pneumothorax had not been established. 


IV.—TuHE Injury To THE CHEST WALL. 


There was often difficulty in determining the exact nature of 
the missile that had penetrated the chest, and even prolonged 
search failed to reveal a bullet or shell fragment where one could 
with good reason assume that it had remained inside the body. 
Out of sixty cases in which the penetrating missile was identified, 
fifty-five per cent were found to be due to bullet, the remaining 
forty-five per cent to shell fragments, shrapnel balls and pieces of 
grenades and bombs. There were no bayonet wounds. 
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. (1) The Skeletal Damage. ° 


The number of cases in our series in which the notes record 
injury of bones in the thoracic wall is seventy-four, but this figure 
probably understates the actual percentage, for we did not always 
observe the facts relating to skeletal damage. 

The ribs, as one might expect from the amount of chest wall 
which they occupy, suffer in nearly all cases of skeletal injury, and 
damage to the vertebral column, clavicle or scapula has rib injury 
as a rule associated with it. In most cases of bullet wound the 
ribs are completely divided and suffer well-marked comminution. 
On two occasions a rifle bullet was found to have penetrated a rib 
at right angles without any actual costal disruption. In each case 
there was a round clean-cut hole on the outer surface of the rib, 
while from its inner surface there projected towards the pleural 
cavity from the margin of the wound a cone of fine bony spicules. 

We have also come across several instances of notching of a 
rib at its upper or lower margin so that a rough-edged crescentic 
lacuna results. But the perforation and notching of a rib are unusual 
injuries which can occur only where the course of a bullet is at 
right angles to the rib at the point of impact. They are moreover 
in themselves of little consequence, when compared with the more 
severe injury one usually finds. As a rule, rib damage due to the 
impact of a bullet at relatively close range is disruptive. This 
disruption occurs especially over exit wounds, because here there 
is less support for the convex outer surface of the rib. It becomes 
more obvious too in this situation because the fragments of 
comminuted bone tend to be driven outwards. The resulting rib 
fragments vary much in size. Small sharp acicular splinters may 
be carried for a distance of even several inches into the lung 
substance. ; 

Where a bullet traverses the thoracic wall obliquely or 
tangentially a whole series of ribs may be fractured, and not 
infrequently when this happens the parietal pleura underlying 
each rib is penetrated and torn by comminuted rib spicules or by 
jagged rib ends while the pleura covering the intercostal spaces 
may remain undamaged. 

The primary fracture of a rib, that is the fracture due to the 
direct blow of the missile, is at times complicated by a secondary 
fracture which is situated some distance from the original injury. 
This indirect fracture occurs occasionally where only one rib is 
involved, but it is most frequent where a series of ribs is implicated 
by a tangential wound of the thoracic wall. The particular point 
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at which this secondary fracture occurs most often is at, or in the 
vicinity of, the angle of the rib, and it is a curious fact that inward 
displacement of the fractured ends with consequent laceration of 
the pleura and even of the lung is often much greater at the site 
of the indirect than at. that of the direct fracture. The following 
case illustrates this feature :— 


Case 4._P——, Northamptons: November 16, 1915. Wounded by 
fragment of shell, which tore the back of the left chest from above down- 
wards, splitting the scapula vertically from top to bottom (fig. 3). Died 
on the eighth day after the wound. While in hospital there was DO 
outward leakage through the dorsal wound of either blood or air from the 
pleural cavity. Exploration of the left chest yielded a hmmothorax fluid 
which was infected with streptococci and staphylococci. The patient 
died of sepsis and contralateral pneumonia. No operation was attempted. 
The left pleural cavity was found to contain inoffensive air under pressure 
and about fifty ounces of “fluid blood.” The left lung was collapsed 
and lay in close contact with the posterior thoracic wall and the septic 
blood clot below. It was deeply bruised behind but the laceratiom was 
slight. There was early pericarditis, and the lower lobe of the xigbt 
lung was consolidated by pneumonia. Removal of the parietal pleura 
revealed the damage to the ribs that is shown in the radiogram (figs. 4)- 
The blow had caused direct fracture of seven ribs from above downw ards, 
and indirect fracture near the angles of six ribs, with forward disp» lace- 
ment through the pleura of fractured ends from three of these. The 
source of the infection was from outside by skin cocci. The air im the 
pneumothorax was exogenous, but probably derived from the lung and 
not directly from outside through the parietal wound. The souraze of 
the bleeding was not proved. (Specimen in War Office collection.): 


In cases of injury due to high explosive shell fragments the 
bone damage is, as one might expect, much more extensive then in 
that due to bullet, but often there is little difference in the inj mes 
produced by the two types of missile. A small piece of shell, ifit 
traverses an intercostal space, may produce the lesions one assoc Bates 
with a clean penetration by bullet; or again, an oblique wound 
either at its point of entry or of exit may reproduce the featur€* of 
injury by a larger shell fragment. With the advent of s©€Ps® 
pieces of comminuted rib rapidly necrose and this may be a f=actT 
of much import in the course and history of a wound of the tho™* 

The costal cartilages are injured in much the same way #8 *° 
the ribs, except that they show little tendency to splintering. We 
have seen only two cases of injury of the sternum at autOP*y 
probably because the majority of such cases are associated with 
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fatal injury to the heart and great vessels. In one of these the 
manubrium sterni was penetrated so that a piece of shell wrapped 
up in khaki came to lie in the anterior mediastinum, and the man 
died of a generalized gas gangrene infection. In the other the 
lower part.of the sternum with the cartilages on the left side were 
extensively damaged in an oblique wound due to bullet (Case 3). 

The scapula and the clavicle frequently suffer and are alike in 
that they both show, as a rule, much comminution and disruption. 

Where the bodies of the vertebra are damaged there is often 
a localized fine comminution into small sharp irregular fragments, 
and it is not infrequent to find that these have by a process of 
splashing or ricochet become embedded in the adjacent lung wound 
(see Case 2). , 

(2) The Damage to the Soft Tissues. 


The degree of muscle laceration and tearing depends on the 
extent of damage to bony structures, and wounds of muscle are 
of little consequence except in so far as they may be accompanied by 
vascular damage. With regard to the intercostal vessels it is very 
difficult indeed to obtain absolute evidence that they have been 
injured, and one has usually to infer such an occurrence from the 
presence of hemorrhage into the thoracic wall. Generally speak- 
ing, no signs of parietal hemorrhage can be detected where there 
is clean penetration of the chest wall without bony injury, and 
indeed such signs are obvious only in a minority even of those 
cases which are associated with rib damage. 

The nature and extent of the damage sustained by the parietal 
pleura in penetrating injuries of the chest wall is dependent on 
two factors. There is the primary injury effected by the missile 
and there is also the injury produced by pieces of broken rib. A 
bullet passing vertically through an intercostal space gives no 
more than a small puncture wound of the parietal pleura. An 
obliquely travelling bullet produces an oval slit with tight-drawn 
crescentic margins, and a shell fragment frequently gives rise to 
8 large, jagged, irregular tear. The multiple plenral tears corre- 
sponding to the fracture of overlying ribs that one gets in oblique 
and tangential wounds of the thoracic wall have already been 
referred to. 


V.—TueE DamacGE To THE Lune. 


A wounded lung taken from a case of hemothorax is often so 
completely ensheathed in firm clot that it is impossible to discern 
any injury without careful stripping away of the fibrinous layers 
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which surround it. Unless this can be done so that a minute 
search of the lung surface can be carried ont, a lung wound can be 
readily overlooked. It is natural to suppose that the wound 
produced in a lung by the passage of a bullet would be slight and 
trifling, for one might reasonably assume that the track would 
be speedily closed and eventually obliterated because of the 
elasticity of the lung tissue. But we have met with very few 
of: these simple puncture wounds at autopsy. In the majority 
of cases there are superadded to the simple puncture the effects 
” of laceration, contusion and hemorrhage, which may be followed 
still later by the changes which are induced by bacterial invasion. 
The actual amount of lung damage and the distance of penetration 
vary, of course, with the shape, size, and velocity of the penetrat- 
ing missile. A bullet, for instance, in traversing the thorax may 
pass completely through one or both lungs, whereas a spent shell 
fragment may penetrate but a very short distance. We have not 
met with a single example of a rifle bullet embedded in the 
substance of the lung, though shell fragments are quite commonly 
found in that position. If an entering bullet fails to pass com- 
pletely through the thorax it is generally arrested by the tough skin 
or by the ribs, from which it drops back into the pleural sac. Shell 
fragments are even more liable to rebound from the ribs and lie 
free in the pleural cavity. 

The path taken by the missile, as seen at autopsy, appeared 
generally to have been a straight line without zigzag angles by 
deflection from the inner surface of the bony cage. But in one 
curious case a bullet entered on the left side between the first 
and second ribs, took a twisting path of a couple of inches through 
the lung, and escaped by a hole in the second interspace immedi- 
ately below the first, so that it curved round the second rib without 
injuring it in any way and had not touched bone in any part of its 
course. 

The point with regard to lung wounds which has been strongly 
impressed upon us in the course of our observations is this: 
Whatever be the penetrating missile, and whatever the nature 
of the damage caused thereby, the lung wound in the majority 
of fatal cases is characterized by laceration and bruising with 
wide extravasation of blood into the tissues surrounding the track. 

Consequently, a transverse section across the lung shows not 
a slight indefinite wound such as might be produced by a large 
exploring needle, but a well-defined clot containing lumen, 
surrounded by rigid walls of solid hemorrhagic lung tissue. The 
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alveoli and the interalveolar spaces in the bruised lung tissue have 
become flooded with blood, so that one gets an appearance which 
resembles a lung infarction and may extend over several inches 
around the wound. As a rule, this area of bruising clears up 
rapidly, the blood being expectorated, as it is from an ordinary 
true infarct. Hence it is much more obvious and wider spread in 
lungs examined two or three days after the original wound than it 
is in those of a later date. The zone of lacerated and hemorrhagic 
tissue surrounding the track of a wound varies much in its distribu- 
tion. As a rule, it is more marked at the exit than at the entry 
point in the lung. At times the exit wound presents a curious 
mushroom-like appearance from the protrusion of bruised tissue 
round which blood clot has collected, a condition which almost 
reminds one of that found in certain instances of secondary lung 
metastases due to rapidly growing hemorrhagic new growths. We 
have not seen radiating fissures around a gunshot wound of the 
lung similar to those which are often produced in the solid organs 
such as the liver or spleen. 

The damaged lung might be expected to form a suitable nidus 
for the development of micro-organisms, which may be introduced 
with the entering missile from without or may be derived from the 
lumen of the respiratory passages. But secondary inflammatory 
processes do not very often supervene on lung injury. Those 
which do occur may be either localized or dissemipated throughout 
the organ. Where a missile is retained in the lung or where 
fragments of comminuted bone have been driven into its substance, 
the advent of sepsis may occasionally produce breaking down of 
the damaged lung so that a cavity is formed. The same result 
may ensue by the spread of sepsis through lacerated lung where no 
foreign body is retained. The cavity if it persists long enough 
becomes lined with a definite pyogenic membrane, and it may be 
traversed by unsupported pulmonary vessels running across it just 
as in a tuberculous cavity. In one such case of our series death 
resulted from secondary hemorrhage. Again, inflammatory 
processes starting in the region of the injury may spread into 
surrounding healthy lung, so that broncho-pneumonic patches 
occur at some distance from the original wound. Localized sepsis 
and lung destruction such as that occurring round a foreign body 
or in the immediate vicinity of the wound we have found both in 
collapsed and in uncollapsed lung, whereas septic changes spreading 
some distance beyond the injury we have found to be unusual in 
collapsed lung. 

The cases which show best the septic broncho-pneumonia 
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starting from the wound and spreading throughout the lung have 
been cases of lung laceration with no hemothorax ; and it is likely 
that the spread in these cases is chiefly by respiratory suction from 
the septic lacerated wound. The converse explanation would serve 
to account for the localization of the septic process in the collapsed 
lung, where aspiration as a factor in the process of spread of sepsis 
is excluded. 

The occurrence of septic broncho-pneumonia in uncollapsed 
lung is always a serious danger in glancing wounds of the chest 
wall, where ribs are smashed but where there is no haemothorax to 
cause a protective collapse of the lung. Another event to’ be 
apprehended in wounds of this type is an infection, usually strepto- 
coccal (spreading from the injury), which rapidly leads to pleurisy, 
effusion, and an empyema which is the more serious because the 
toxins produced in it are quickly absorbed into the circulation 
through pleural surfaces which are not covered by a layer of clot 
from hemothorax. 

A reference back to Table B shows that of the sixteen cases 
included in this, the group of deaths without hemothorax, seven 
succumbed to septic broncho-pnenmonia, and on analysis these 
cases are found to present certain features in common. In all the 
damage to the thoracic wall was considerable, and in some it was 
more extensive than that of any case in which hemothorax was 
present. For example, in two of the series, seven ribs were broken. 
and cominuted on the wounded side, both direct and indirect frac- 
tures being present. 

The bullet or shell fragment which produces such damage to the 
chest wall is taking, as a rule, a tangential course, so that the 
injury to the subjacent pleura and Inng results not so much from 
the missile itself as from displaced fragments of broken bone. It 
is under these conditions that actual penetration of the lung is at a 
minimum while bruising of the lung is at a maximum. Because,’ 
therefore, the lung injury is of the nature of a contusion, and inas~ 
much as it is the smaller vessels in the more superficial parts of 
the lung that are directly damaged, the extravasated blood infil- 
trates into the lung tissue itself rather than into the pleural sae. 
When sepsis, either from within or without, is implanted on this 
area of contusion and laceration, the process will spread rapidly as 
the result of the respiratory movements in the uncollapsed lung. 

Old pleural adhesions may have an equally urfortunate effect, 
since they may prevent the formation of a bemothorax, and so 
indirectly facilitate the spread of infection through the lung. 

The sum of these observations is that laceration of the lung 
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frequently occurs in gunshot wounds of the chest, but that it is 
relatively harmless provided that a haemothorax is formed to cause 
collapse and hinder the spread of infection. 

The accompanying drawings (figs. 5 and 6) illustrate very well 
certain of these features of the injury to the lung. 

For the specimen depicted in fig. 5 we are indebted to Captain 
Adrian Stokes, R.A.M.C. The lung is taken from a case which 
died in the first few days after the receipt of the injury. The 
upper lobe is in a state of compensatory emphysema, the condition 
being most-in evidence at the apex and along the anterior margin 
of the lung (E). On the posterolateral surface of the upper lobe is 
a rough coating of fibrin (F) deposited as the result of the primary 
clotting of the hremothorax blood. Its position marks the apex of 
the hemothorax cavity in the chest. 

The lower lobe is much diminished in size, being in a condition 
of collapse. It is this part of the lung which has lain submerged 
in the pool of blood. A sausage- -shaped wound track caused by a 
shell fragment is seen crossing it transversely. One extremity of 
the track (T) is to be noted at the posterior lung margin as a 
gaping clot-containing aperture. The channel made by the missile 
is surrounded by lung tissue, into which hemorrhage has taken 
place. The pleura over this hemorrhagic lung is tightly stretched 
and glistening, and the whole stands out in high relief above the 
surface of the rest of the lung, the raised appearance being 
accentuated by the collapse of the surrounding lung. This con- 
trast, it will be noted, is less marked where the track involves the 
middle lobe, because here the surrounding lung is not collapsed. 

The drawing is introduced to illustrate the hemorrhage round a 
wound track when a missile penetrates the lung. As a rule, this 
hemorrhage is a feature of the earlier stages of a lung wound, so 
that the track can be felt as a mass or band of solid tissue running 
through the substance of the lung. Later, however, the track 
becomes less easy to palpate, for the hemorthage tends to disappear 
by absorption or expectoration in much the same way as does & 
pulmonary infarct. 

Fig. 6 represents @ later and more severe type of Jung injury. 
It depicts in section a right lung taken from a case in which the 
findings were as follows :— 

Case 5.—A., Roy. Berks. There was a ragged septic entry wound low 
down on the right side of the chest in the posterior axillary line. The 
eighth right mb immediately subjacent to this was completely broken 
through. The missile, a piece of shell casing about 4 inch in diameter, 
had passed through the lower lobe of the right lung from without inwards 
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had then traversed the anterior part of the body of the ninth thoracic 
vertebra with a jagged entry and a spiculated exit wound, and then, 
pursuing its course through the left lower lung from within outwards, had 
come to rest just under the visceral pleura on the external aspect of the 
left lung. The right pleural cavity contained about 4 pint of old blood, 
whereas on the left side there was a fresh hemothorax of 34 pints, the 
result of a secondary hemorrhage from the lung wound into the piears 
It was this secondary hemorrhage which caused death. 


The specimen shows a very rugged wound track, running 
through the right lower lobe. On the external surface (E), the 
point of entry, is a gaping wound with irregular margins and 
slightly depressed beneath the surface. In the track of the missile 
there has been considerable laceration with subsequent necrosis of 
lung tissue, so that a wide uneven channel has resulted. The dark 
areas above and below the track represent hemorrhagic lung tissue, 
and this, it will be noted, is most marked at the end of the track, 
where it shows itself as a wide raised ring sutrounding the wound 
of exit. Still further outside lie small irregular patches (P) of 
septic broncho-pneumonic consolidation, specially obvious at the 
base of the lung below the wound. The rest of the lung shows 
slight compensatory emphysema. 

The specimen, then, exhibits a more severe type of lung injury, 
and one of longer duration than that depicted in the preceding 
drawing (fig. 5). There has been laceration of lung tissue followed by 
necrosis, and a localized spread of infection in the form of septic 
broncho-pneumonia into the surrounding healthy lung. 


VI.—TuHE ORIGIN OF THE BLEEDING IN H#MOTHORAX. 


The pool of blood which collects in the pleural cavity may be 
derived from two different sources. It may come from vessels 
which run in the chest wall, or it may result from injury to some 
of the thoracic contents. It is, therefore, either parietal or visceral 
in origin, and in view of the widely divergent opinions in this 
matter, it becomes necessary to consider in some detail the con- 
tribution that may be furnished by either of these two possible 
sources of hemorrhage, and to assign as far as one can to each its 
share in the production of hemothorax. 

Intrapleural bleeding produced by damage to the heart or great 
vessels must result in death which is sudden or but short delayed, 
so that such cases practically never reach the hospital base. The 
term visceral bleeding then would refer to bleeding of pulmonary 
origin, and its relation to the clinical haemothorax must be taken 
to refer only to hemorrhage derived from the smaller lung vessels, 


Herbert Henry and T. R. Elliott : 553 


for, with one doubtful exception, no case has been found by us 
at the base of injuries involving the hilum of the lung and the 
larger pulmonary vessels. 

It became obvious at the very beginning of our observations 
that the experience of lung wounds gained in the South African 
War was very different to that obtained in the present campaign™ 
In discussing the wounds produced in lungs by bullets of small 
calibre, Surgeon-Generat Sir George Makins has said!: ‘“ The most 
striking examples of small even tracks are seen on the other hand 
in puncture of the elastic and practically homogeneous lung tissue, 
where the wounds are extremely small.” Again he says (p. 396): 
“In point of fact there is no reason why a perforation by bullet 
of small calibre should be much more feared than a puncture from 
an exploring trocar, and the danger of the two wounds is probably 
very nearly the same.” 

These remarks based on observations made during the South 
African campaign would apply to but few of the cases of lung 
injury which have come to autopsy during the present war, for the 
short-range bullet and the shell fragment have together produced 
a pathological picture which has but little in keeping with that 
previously observed. 

We have already described the nature of the bullet track 
through a lung. It is seldom aclean-cut puncture. Usually it is 
an irregularly walled channel surrounded by lacerated and hemor- 
rhagic tissue. The amount of possible hemorrhage from such a 
wound of the lung will depend to a large extent on gross mechani- 
cal factors such as the patency of the channel, the size of the 
injured vessels, and the distance of these injured vessels from the 
free pleural surface of the lung. Shell fragment or shrapnel bullet 
produce exactly the same p.ithological changes as those which are 
seep from a short-range rifle bullet, but in greatly enhanced degree. 
Whatever the penetrating missile had been, the wound of the lung 
in almost all cases was seen to be of such a nature that bleeding 
might have been expected to occur from it; and in several examples 
proof of hmmorrhage was actually found at autopsy in the presence 
of a plug of blood clot which filled up the hole and hung out from 
it into the pleural cavity. 

That the hemorrhage from an intercostal artery may be very 
brisk and difficult to arrest is a matter of common knowledge to 
the surgeon and to such as have had occasion to experiment on 
animals. To seek absolute proof of damage to intercostal vessels 
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in fatal thoracic injury, entails in the majority of cases a tedious 
dissection which is but rarely practicable. It becomes necessary 
to look for signs of hemorrhage round the possible source rather 
than to demonstrate the actual lesion in the vessel. Now the 
hemorrhage from an intercostal vessel may take three courses. 
Firstly, the blood may pass outwards from the thoracic wound to 
the exterior. Secondly, the bleeding may take place into the 
tissues of the thoracic wall. Or, lastly, the blood may collect in 
the pleural cavity. The first of these events is of no significance 
in the present discussion, and it is with the second and third that 
we are here concerned. 

We have looked for evidence of hamorrhage into the thoracic 
wall but have found it only in a small number of cases even where 
there was an extensive rib damage. We have, therefore, been 
forced to the conclusion that as a rule hemorrhage from intercostal 
vessels into the body wall tends to be speedily arrested if it has no 
other outlet. On the other hand, it is obvious that if there is severe 
bleeding from the parietes and if it is to reach the pleural cavity 
then the opening in.the parietal pleura must be sufficiently large 
and sufficiently favourably placed to allow of the ready passage of 
blood. The conditions most favourable for the production of a 
heemothorax of parietal origin are, therefore, fulfilled where the 
pleural tear is of sufficient size and where the opening in it is 
directly subjacent to the intercostal vessel. Two cases in our 
series illustrate this point extremely well. In one of these, death 
was a surgical accident, due to intrapleural bleeding from an inter- 
costal artery which was divided in the course of an operation for 
the relief of an already existing septic hemothorax; and in the 
second, déath ensued as the result of secondary intrapleural hemor- 
rhage from a branch of the internal mammary artery. In both 
these cases there was a clear path for the blood from the injured 
vessel straight into the pleural cavity. But even where there is 
this open way into the pleural sac there may be no heemothorax 
unless the lung be also injured. In four of our fatal cases the 
penetrating missile had traversed the lower limits of the pleural 
sac and had passed below the inferior lung margin. In none of 
these was there hwemothorax. In each there was found rib 
damage and in each the path into the pleural sac stood open for the 
entry of blood from the thoracic wall, so that if these injuries in 
themselves were the factors requisite for the production of a 
hemothorax, intrapleural bleeding ought to have occurred. We 
have assumed that the reason why it did not occur was because 
there was no lung wound. This view is supported by the records 
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of other cases in our series in which the wounds were situated at 
a slightly higher level than those just mentioned, so that the lung 
was involved. In these higher level cases a bemothorax was 
present. Its occurrence was coincident with damage to the lung, 
and, we believe, really dependent on it. 

These observations convinced us that in the great majority of 
our seventy-eight cases of haemothorax the blood had been derived 
from vessels in the lung, where a lacerated wound was generally 
demonstrable together with wide extravasation of blood into the 
lung tissue itself, an extravasation that was of considerable extent in — 
cases examined early after the injury, though its rapid absorption 
or expectoration made this feature of the wound much less con- 
spicuous in later autopsies. Cases do undeniably occur in which 
the intrapleural bleeding has come from vessels in the thoracic 
wall, not only from the larger vessels such as the internal mammary 
artery, from those in relation to the first rib, or from the great 
veins at the side of the vertebral column, but also occasionally from 
the intercostal arteries themselves. But the evidence suggests 
that the latter are not the most common source. In two cases of 
our series several ribs in succession were found to have been 
splintered by a tangential wound, in which the Jateral path taken 
by the missile was very likely to have resulted in the tearing of 
one intercostal vessel after another. The lung in each of these 
cases was only superficially injured by the rib splinters, and there 


was no hemothorax. 
SuMMARY. 


(1) This paper analyses the cause of death and findings in 100 
consecutive cases of fatal gunshot wounds of the thorax seen at 
base hospitals of the line of communication in France. 

(2) Of these deaths ninety-six were directly caused by septic 
poisoning. Only four died from hemorrhage, and three of these 
were cases of secondary hemorrhage induced by sepsis. 

(3) Bruising and laceration of the lung was found around the 
wound tract in nearly all the cases. The source of the hemo- 
thorax seemed as a rule to have been from vessels in the lung. 

(4) The laceration was not a serious lesion when accompanied 
by a hemothorax ; but in the absence of the latter it was liable to 
form the starting point of a septic broncho-pneumonia which being 
unchecked, since there was no collapse of the lung, spread quickly 
and proved fatal. 

(5) Ordinary lobar pneumonia was never observed on the side 
of the injured lung, and it was found in the contralateral lung in 
only three cases out of seventy-eight that had haemothorax. 
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A PRELIMINARY NOTE ON THE OCCURRENCE OF 
PECULIAR “ BODIES” OF PROBABLY PROTOZOAN 
NATURE FREQUENTLY FOUND IN THE STOOLS 
OF DYSENTERIC PATIENTS. 


By Captain J. GORDON THOMSON. 

Royal Army Medical Corps. 
Protozoologist to School of Tropical Medicine, London. 
AND 
Captain D, THOMSON, 

Royal Army Medical Corps. 


No pathologist will deny the extraordinarily difficult and com- 
plex nature of the problems presented by a microscopical study of 
the cells found in the feces from cases of dysentery in the human 
subject. 

The cells encountered, apart altogether from the fact that they 
are of several different kinds, are frequently so altered by cytolytic 
and karyolytic changes that the most remarkable appearances are 
often presented. 

In many instances where the more commonly occuring forms of 
cell-degeneration are comparatively slight in degree, little difficulty 
is experienced in placing them in their proper category in suitably 
fixed and stained film-preparations. But it is in cases where 
pyknosis, karyorrhexis, vacuolation and similar phenomena charac- 
teristic of various stages of degeneration culminating in death of 
the cells are present, that the protozoologist who believes that he 
has found “ bodies” of extra corporeal origin, finds himself con- 
fronted with the greatest difficulty. 

It is with a full consciousness of the perplexities which surround 
this subject that we venture to call the attention of other workers 
to a series of peculiar cells which have attracted our attention for 
some time past, and which we are strongly inclined to regard as of 
protozoan nature. 

They have never appealed to us as cells of human origin, and in 
this opinion we are supported by Major Ferguson, R.A.M.C., who, 
as Director of the Central Laboratory in which we are working, 
has had frequent opportunities of seeing our preparations, and also 
by Lieutenant Bartlett, R.A.M.C., Pathologist, who is making 
further researches in this subject. 

The number, character and disposition of their nuclei—to men- 
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tion only one feature—leads us to regard these cells as probably 
representing different phases in the development of a protozoén. 

It is, of course, quite impossible at present to offer any outline of 
the possible life-history of this organism. Our immediate object in 
writing this note is to induce other protozoologists who are devot- 
ing themselves to a microscopical study of the feces from cases of 
human dysentery to corroborate the occurrence of these peculiar 
forms in the hope that additional evidence will soon be forth- 
coming as to their real nature. 

We invite a careful study of the drawings which accompany 
this short paper and which illustrate most of the varied appear- 
ances and contents of this cell-organism. Many of these cells are 
seen to possess two nuclei of unequal size. These nuclei are 
extremely definite in structure. Even in fresh films of faeces con- 
taining these “ bodies ” their nuclei are very obvious, but in Zenker- 
fixed preparations stained by either Heidenhain’s or Weigert’s iron- 
hematoxylin methods their peculiar structure is strikingly 
demonstrated. They are absolutely spherical in form, with an 
extremely fine limiting pellicle of chromatin, to the peripheral 
interior of which is attached a densely staining sharply circum- 
scribed mass of chromatin, lenticular or crescentic in form. The 
smaller nucleus possesses essentially the same structure,.but in this 
case the chromatin mass appears to be always of crescent 
shape. The larger nuclei have a distinct compact karyosome, as 
shown in figs. 15 and 16; the smaller nuclei also possess karyo- 
somes, which are visible in the same drawings, but in some cases 
they seem to be absent (see fig. 14). The cell-bodies are either 
round or oval in shape ; the cytoplasm stains beautifully and shows 
no evidence of degeneration or vacuolation. The number of 
nuclei varies from one to four. There may be only one large 
nucleus, or one small nucleus, or there may be two of each, as is 
well seen in figs. 15 and 16. There is another cell often found 
associated with the foregoing in the same specimens, but this is of 
quite a different character. In this cell, the nucleus contains a 
densely staining spherical karyosome surrounded by a darker halo, 
as illustrated in figs. 24 and 25. The nucleus is not the same as 
that of Amaba limar where the karyosome is surrounded by a 
clear refractile zone. 

We have seen two of these cells in close juxtaposition, suggest- 
ing the occurrence of conjugation. 

Another cell which we are quite unable to explain, and which 
is certainly not a body cell, is seen in fig. 14. This curious cell— 
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25 by 18u—has in its endoplasm a large spherical “ body,” about 
8 in diameter, with a reticulate interior, and a central irregular 
mass of chromatin. In close proximity to this are two sinall 
rings of chromatin with crescentic masses of chromatin at the 
periphery. 

Another cell of great interest is depicted in fig. 27, and illus- 
trates what might be regarded as a process of schizogony with 
the formation of five spores, each having a distinct “ body” and a 
mass of chromatin. Fig. 30 shows similar “bodies ” lying free. 

Again, in the same specimens, we have found oval ‘ bodies’ 
with a thick capsule (404 by 32u) the capsule being between 2p. 
and 3p thick, and these are found to be crammed with hundreds of 
“spores” such as are represented in fig. 28. We think these 
“‘ spores” bear no relation to the other cells drawn. They belong 
to an entirely independent organism, and are in our opinion a 
species of yeast cell. 

We have found very commonly in the fieces large cells as 
depicted in fig. 20 which, from its nuclear character, is, in all 
probability a connective tissue cell from the submucous layer. The 
figure shows that these cells are capable of phagocytic action in a 
wonderful degree ; in the one which we have had drawn (fig. 20) we 
see a large round cell, which is probably a parasite. These macro- 
phages of connective tissue origin, besides ingesting parasites of all 
kinds, have been often observed to englobe polymorphonuclear 
leucocytes. Indeed, the phagocytic power of cells found in the 
mucus and blood passed by dysenteric patients is quite remarkable. 
This power is chiefly exhibited by these large cells, probably 
derived from the mucosal connective tissue, which are particularly 
fond of swallowing polymorphonuclears. The polymorphs, on the 
other hand, show quite a remarkable power of ingesting red cells, 
and we have in our possession films in which nearly all the pus cells 
are literally crammed with red blood corpuscles. 

There is still another curious cell found in these cases which is 
probably the commonest of all. This is represented in figs. 21, 22 
and 23. Fig. 21 shows an ingested polymorph lying in a vacuole. 
There is no visible nucleus at the margin of the ingesting cell, but 
simply a dense, deeply staining mass of chromatin. Figs. 22 
and 23 show two similar cells, but in the vacuoles are to be seen 
two “ bodies ’—probably protozoa. 

It is quite impossible at present to try and correlate all these 
remarkable cells, but certain of them strongly suggest that we 
may have to deal with a protozoUn. We hope to be able with 
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further study to throw some light on the significance of these 
peculiar ‘‘ bodies.” Dr. Bartlett, pathologist to the London 
Hospital, is making a careful study of these cells. 

We may say that we have usually found them in the blood and 
mucus of dysenteric stools in which it was quite impossible to 
demonstrate entamoebe. They are not to be found in all stools of 
dysenteric cases, but they have occurred with sufficient frequency 
to entitle them to careful study. 

We wish to cordially thank Major Ferguson, R.A.M.C., 
Director of this Laboratory, for his great help and kindness in 
assisting in every way in this work; and also Lieutenant Bartlett, 
R.A.M.C., who has also given most valuable assistance. It was 
while working with him that the cells were first noticed. It is 
very interesting to note that these cases recovered after a course 
of emetine. 


DESCRIPTION OF PLATE. 


Fic. 1.—Shows a large oval cell with a large circular nucleus. No karyosome is 
seen and the chromatin is collected into a lenticular mass at one margin. Other 
chromatin bodies are seen in the endoplasm of the cell-body. 


Fic. 2.—Shows a cell similar to that in fig. 1, but this has two masses of chromatin 
attached to the nuclear membrane. 


Fic. 3.—A large cell, with large nucleus, with again the peculiar masses of chro- 
matin on the nuclear membrane. The cytoplasm is filled with dark spherical masses 
of chromatin. 


Fic. 4.—Shows a small cell with a large nucleus. 


Fie. 5.—Shows.a peculiar ‘‘ body” with a lenticular mass of chromatin at one 
margin. 


Fic. 6.—Shows a smaller ‘ body” than that in fig. 5, but otherwise resembles it. 


Fic. 7.—Shows a ‘cell with the large type of spherical nucleus, and this has 
ingested a polymorphonuclear leucocyte. 


Figs. 8 and 9.—Shows peculiar ‘‘ bodies,” with chromatin at the margins. 
Fic. 10,--Shows a group of rounded ‘‘ bodies” of unknown significance. 
Fias. 11 and 12,—These show ‘‘ bodies” of unknown nature. 


Fig. 13.—Large cell, with one large nucleus and one small nucleus, both showing 
the peculiar semilunar arrangement of the chromatin. 


Fic. 14.—This shows a curious cell with large circular “ body " in endoplasm, and 
two small circular masses of chromatin near it. 


Fic. 15.— An oval cell with jfour nuclei, arranged in pairs of unequal size, and 
all showing the characteristic sharply cresceutic masses of peripherally arranged 
chromatin. 


Fic. 16.—A larger cell resembling the foregoing but circular in shape with two 
larger and two smaller nuclei of the same character. 


Fic. 17.—A very large cell with three large nuclei and an ingested polymorpho- 
nuclear leucocyte. 
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Fig. 18.—A large spherical cell with four large nuclei, the chromatin in which is 
broken up into minute peripherally arranged masses. In the upper part of the body 
of this cell will be observed a round ‘‘ body ’’ of small size containing two minute dots of 
chromatin. This little ‘‘ body ‘' resembles closely the ‘+ bodies ” drawn in fig. 11. 


Fic. 19.—A large cell with a peculiar small circle of chromatin on the left, and 
showing an ingested polymorphonuclear leucocyte. 


Fia. 20.—A large cell with nucleus of the type seen in fibroblasts which contains 
in @ vacuole a spherical “ body ” of considerable size and probably of protozoan nature. 


Fig. 21.—A curious cell, with no evident nucleus, containing a polymorph 
leucocyte in a vacuole. In the course of our investigations on the protozoa found in 
the sand of Egypt, we have observed and illustrated forms almost identical with this. 


Fic. 22 and 23.--These are probably the same cells as that shown in fig. 21: each 
contains a rounded body, probably of protozoal nature, in the cytoplasm. 


Fics. 24 and 25.—Cells with nuclei of a different character to those described 
above. They contain a dense karyosomatic mass surrounded by a dark area. 


Fic. 26.—Large clongated cell, with peculiar nucleus. 
Fia. 27.—Cell showing bodies strongly suggestive of schizogony. 
Fic. 28.—Spores, with bipolar staining, probably yeast cells. 


Fia, 29.—Two spores showing peculiar oblique arrangement of dark-staining 
extremities which are probably yeast cells. 


Fic. 30.—Little free ‘‘ bodies’ probably the result of rupture of a cell in which 
schizogony has occurred, such as is seen in fig. 27. 
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CONTRIBUTIONS TO THE STUDY OF SHELL SHOCK, 
BEING AN ACCOUNT OF CERTAIN DISORDERS 
OF SPEECH, WITH SPECIAL REFERENCE TO 
THEIR CAUSATION AND THEIR RELATION TO 
MALINGERING.—IV 


By Temporary Lrectenant-Cotoxet, CHARLES 8. MYERS, M.D,, Sc.D., F.R.S. 
Royal Army Medical Corps. 


THE principal disturbances of speech which I have observed 
may be grouped under three heads—aphonia, dysarthria, and 
mutism. This is the order of frequency in which, from our 
experience of functional disorders in times of peace, such disturb- 
ances of speech might be expected to occur. But in the class of 
cases with which this War has familiarized us (for reasons which 
we shall see later), the order is exactly reversed. Dumbness is by 
far the commonest disorder of speech, occurring in about ten 
per cent of all cases of shock which have come to my notice; I 
have met with affections of articulation, e.g., stuttering, or jerky 
speech, only in about three per cent; while loss of voice, as the 
result of shock, is of somewhat rarer occurrence. 


MUTISM. 

Immediate Causes—For the present, the immediate causes of 
mutism may be most conveniently grouped as—(A) ‘‘ physical,” 
the patient having been lifted, buried or knocked over by a shell, 
or having otherwise felt effects (physical or chemical) of its explosion ; 
and (B) “ psychical,” where, for example, the noise of the shelling 
has terrified him or a shell has burst near to him, perhaps muti- 
lating several of his comrades. Henceforth I shall, for brevity’s 
sake, allude to cases of mutism by the letters A or B, according to 
their apparent origin. 

The relative frequency of the A and B cases is difficult to 
determine. Histories are not always easy to obtain: and some 
cases may belong to both groups, or apparently to A though really 
to B. But my general impression is that the two groups occur 
with equal frequency. 

Ereteepeeg Conditions.—In about one-third of the cases of 


1 The previous communications on this subject appeared in the Lancet of 
February 13, 1915, January 4, 1916, and March 14, 1916, 
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mutism various predisposing affections may be demonstrated, e.g., 
“nervousness,” “fits,” stuttering, previous shell shock, wound, or 
exposure to the enemy’s gas. These predisposing affections occur 
as often in the cases of group A as in those of group B. 

Matism is not restricted to any one age. I have met with 
cases in men of 30, 40, and even 50 years. The average age of the 
cases of mutism I have seen is about 25 years. 

Matism is extremely rare among commissioned officers. I have 
heard of one or two cases; but among the many officers I have 
been asked to see I have not met with one so affected. 

Immediate Effects—The usual direct result of the shock, as 
described to me by mute patients, is “loss of consciousness” or 
“loss of memory.” I have seen only three cases in which complete 
preservation of memory was claimed; two of these were highly 
“nervous” subjects, of whom one had stammered formerly and the 
other had been subject to fits in childhood. It was of course 
difficult to decide whether a given patient had suffered from 
unconsciousness or merely from amnesia, when I saw him after 
he had “come to himself”; but where, on the one hand, his 
conditions appeared to have resulted from physical violence, or 
where, on the other hand, he had been able to walk down with 
assistance from the trenches, or had been affected with automatism 
(fugues), or was still preoccupied with the visual or auditory 
hallucinations of coming shells, a tolerably reliable decision seemed 
possible. 

Both loss of consciousness and loss of memory occur alike in 
groups A and B; but, as we should expect, unconsciousness appears 
to be commoner in group A, and amnesia in group B. I have 
little doubt that the amnesia complained of is almost always due to 
the onset of a semi-stuporose state, and that many cases of initial 
loss of consciousness are really the expression of, or at all events 
subsequently pass into a condition of stupor. 

Stupor.—Indeed, a definite history of stupor is obtainable in 
a very large number of mute patients. Others were still in that 
condition at the time of my examination of them, staring vacantly 
into space and taking no notice of their surroundings. 

Stupor is apparently commoner in the B than in the A cases, 
but it does not seem specially prone to occur among those pre- 
disposed to shock. 

Of the varieties of stupor a detailed description may be deferred 
until I come to deal with this condition at some later date. But I 
may note that in this communication I have not classed a man as 
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mute until his stuporose state has so far passed off that he is clearly 
capable of observing and reacting to his environment, being eble 
to write or at least to gesticulate. 

Onset of Mutism.—As regards the speed and mode of the onset 
of mutism my records are unsatisfactory, no reliable information 
being usually obtainable on these points from the patients or from 
the medical officers of regiments or field ambulances. Most of the 
patients claim to have found themselves mute on ‘coming to.” 
That is to say, their functional condition is ‘‘ of unconscious origin ” ; 
whereas in the cases of mutism in which no loss of memory occurs 
it is probably “ of conscious origin.” 

The following is a typical history given (in writing) by an A 
case: “A shell burst about two yards away. It lifted me up in the 
air. I don’t know what happened afterwards. {When I came to 
myself] I was watching the trench mortars coming over and killing 
my mates and I could not tell them [what was the matter] because 
I couldn’t speak.” 

The following is an equally typical history of a B case, obtained 
from the patient’s regimental medical officer. ‘It appears that he 
was in the trenches at —— where he was subjected to heavy 
shelling one day. Several burst near him, one blowing in the 
dug-out and wounding several men. They were relieved two nights 
or so later, and went into billets at ——. Whilst in a courtyard 
outside his billet, a shell exploded in the yard and wounded several 
men, but he was not blown up in any way. He then cleared out 
to the billet of the other company. Here he was quite dazed, 
would answer no questions, and if any one came near him he would 
either jump at them or draw away.” 

In only a few cases was the onset gradual or late (see, for 
example Cases 19 and 20, described below). 

I have had many opportunities of seeing cases of mutism at 
field ambulances and clearing stations, that is within a very short 
time after the occurrence of the shock. They differ usually from 
those which I have seen (in far greater numbers) at the base 
hospitals—(a) in being more completely mute, (b) in being more 
intensely preoccupied and more intolerant of suggestion. For 
example, one man, admitted as deaf-mute into a field ambulance, 
could be induced, when hypnotized, to react to my spoken order 
(viz., to put out his tongue), but thereupon he awoke and seemed 
as deaf and as “stupid” as before. Another mute, seen at a 
clearing station, could be made by post-hypnotic suggestion to 
pronounce his regimental number, but was found an hour later to 
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be as completely mute, dazed, and dismal as on admission. A third 
mute was so preoccupied with thoughts and hallucinations of the 
shelling that it was quite impossible to obtain his attention for 
more than a few seconds continuously. 

Degrees of Mutism.—As I have just said, many of the men, seen 
soon after onset, were absolutely dumb. Most of these, however, 
whom I saw later, could be speedily induced to whisper consonantal 
sounds and sometimes vowels, while a few had so far progressed as 
to be able, with encouragement, to repeat in a whisper single 
monosyllabic words, or even to reply (almost always monosyllabic- 
ally) to questions. 

On the other hand, certain cases, including a few which 
I believe to have been partially malingering, stolidly maintained 
an absolute mutism when evacuated to England. I have not seen 
a case in which meaningless jargon was uttered. With very few 
exceptions mutes could be induced to cough. Whistling or forcible 
expiration was often impossible. 

Deafness——A considerable number of mutes give a history of 
initial deafneSs, )eafness is as common in the A as in the B group. 
In many cases it is clearly due to inattention, being part of the 
vacant, semi-stuporose, or pre-occupied condition of the patient. 
Such men can occasionally be made to hear but fail to appreciate what 
is said to them. In others, especially in the A cases, the deafness 
appears due to diminished sensory acuity. Certain deaf-mutes, 
nearly all of them B cases, can be made to give an involuntary 
start on first hearing an unexpected noise, but not again; or they 
can be induced to carry out the first order addressed to them (e.g., 
to put out the tongue), but no subsequent order. This condition 
is generally associated with one of stolid stupidity, combined with 
complete mutism. 

Other Concomitants of Mutism.—Stupor (with the defects which 
may be considered as part of this condition), amnesia and deafness 
are by far the commonest concomitants of mutism. Besides these, 
the following affections may be mentioned, in their order of 
frequency: muscular tremor, contracted visual fields, unsteady or 
inco-ordinated movements, defective cutaneous sensibility. I have 
not seen a case of functional hemiplegia or of hyperesthesia asso- 
ciated with mutism. I have seen several showing choreiform, 
spasmodic or ‘jumpy ” movements at an early stage, in some of 
which, I believe, mutism developed from a previous stage of 
dysarthria. A very few cases give a history of vomiting. The 
pulse, when altered, is usually quickened and weakened. The 
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patellar reflex is often exaggerated; it may be normal, but I have 
not seen a case of mutism in which it is feeble. I have not 
examined the palatal reflex in many cases, but I have never found 
it absent in mute patients. The superficial reflexes of the abdomen 
and sole are often difficult or impossible to obtain. In a few of the 
severe cases, fugues or hysterical fits occur at the outset ; in other 
severe cases, voluntary movements are slow, and handwriting is 
accomplished with difficulty ; but, as a rule, writing is easy and the 
mute patient is eager to describe on paper his experiences—as far 
as he can recollect them—ending typically with the expression of 
a wish that he may soon regain his speech. 

Experiences of Mutes when trying to Speak.—In fully twenty- 
five per cent of the cases, reference is made by the patient to 
discomfort or pain in the throat, the complaint being that “with 
each attempt something grips me at the sides of the neck,” that 
“«My throat is sore,” “ tickles,” or “ pains”; a few refer to inability 
to move the tongue freely (although they can nearly always 
protrude it), ‘Something holding my tongue at the back,” “My 
tongue seems to stick,” “It curls up at the tip,” etc. Now and 
again this had occurred during the mental strain just preceding 
the final breakdown. ‘ 

Some patients make the most violent grimaces on attempting 
to imitate the sounds of consonants. Not infrequently, they 
complain of headache, ‘‘ drumming in the head,” or ‘ dizziness,” 
when they try to talk. One of my cases remarked, ‘‘I seem silly 
when I try to talk ’’; since wounded previously he had been subject 
to hysterical fits. I have not met with any instances of paralysis 
of the parts concerned in articulation, although not infrequently 
the movements are restricted or clumsily executed. 

Recovery from Mutism.—In over seventy-five per cent of the 
mute patients I have seen, their improvement was rapid, the B 
cases (especially those whom I knew to have passed through a 
stage of stupor and to be free from any suspicion of malingering, 
whose mutism was “of unconscious origin’”’) recovering much more 
rapidly than the A cases. The majority were cured by simple 
encouragement, persuasion and suggestion, aided or unaided by 
hypnosis; some were cured by an anesthetic, a few recovered 
their speech spontaneously, and a few did so after being harshly 
reprimanded and isolated from other patients. One patient began 
to speak spontaneously six hours after the administration of chloro- 
form had failed to effect acure. A small proportion (about twenty- 
four per cent) of the cases were unavoidably sent mute to England, 
where no doubt they have all since recovered. A 
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When speech returns after thutism, it is often laboured or 
hesitating, more rarely whispered or stuttering, but these defects 
almost always disappear rapidly. Sometimes the voice is tempo- 
rarily altered in character, one patient, for example, not recognizing 
it as his own for a few days. 

Those who recover spontaneously do so either on waking from 
sleep or through some unusually powerful or sudden motive for 
verbal expression. Such cases have often been previously heard to 
talk in their sleep. 

In curing mutism by persuasion, I have found the following to 
be a successful procedure. In the first place, I assure the patient 
that I have already cured many cases of loss of speech by the 
method I am about to adopt in his case. Next, I ask him each 
time to copy me as I successively make the sounds (not the 
accompanying vowels) of B, D, and finally of F, 8, K. In by far 
the majority of my cases I have soon been able to induce the 
patient to make the necessary movements of the lips, tongue or 
throat for the production of these sounds. Then F encourage the 
patient thus: ‘‘ You see you are beginning to talk. Now let me 
hear you cough.” After he has done so I say, ‘‘ You see you are 
able to make a noise.” I want you next to cough out an A 
(continental pronunciation).” After a few trials, the patient is 
usually able to add this vowel to the end of his cough, whereupon 
I proceed to teach him other vowels, finally prefixing a consonant 
instead of a cough to the vowel, and making him vocalize Ba, Di, 
So, etc. By this time he is delighted with and assured of his 
progress toward recovery, and it is comparatively easy to get him 
to combine monosyllables together so that he can repeat after me 
bis surname and regimental number. 

The employment of an anesthetic was first suggested to me by 
Captain E. T. C. Milligan, R.A.M.C., who had successfully used it 
at a clearing station. Recovery should be expected during the 
stage of excitement preceding true anesthesia. I remember one 
patient who began to speak after he had had only two or three 
‘‘whiffs” of chloroform. I have already mentioned another in 
which recovery occurred some hours after the administration of 
the anesthetic. These cases are instances in which the excitement 
occasioned by the procedure. proved in itself an adequate stimulus. 
On the other hand, I have anesthetized some mute patients who 
have passed into a condition of deep anesthesia without becoming 
excited, and did not subsequently regain their speech, despite strong 
verbal suggestion, face-slapping, skin-pinching, etc., applied before 
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the complete loss and during the recovery of consciousness. I have 
also met with cases in which, although speech returned during the 
stage of excitement, a relapse to mutism occurred when the effects 
of the anesthetic had passed away. 

Where suggestion and encouragement are only imperfectly 
successful, a complete cure may often be made by recourse to 
hypnosis. The following cases may be cited as examples :— 


Case 17 (Case Number 575).—Serjeant (actually), aged 18, with nine- 
teen months’ service, and eleven months’ service in France, seen by me 
on admission to a clearing station to which he had been transferred after 
three days’ stay in another clearing station. The latter clearing station 
was situated in the town of B near the front, and the officer in charge 
transferred the patient with the following particulars: ‘‘On the day of 
admission he was found in the streets of B. asking his way to the fire 
trench. Could not be got to speak on admission, nor since ; seems deaf, 
but now writes rationally.” 

On admission to the second clearing station, he was at first quite 
mute and very deaf, but his deafness at once improved on my talking 
encouragingly to him, and I could soon induce him to cough and to utter 
the sounds of D, B, F, S, and gradually to whisper, very imperfectly, his 
name, regimental number, etc. He could write fluently, and wrote that 
he had no recollection of what had happened to him after being buried, 
until he found himself at the cross roads in B—— asking the way of a 
military policeman. Then he “lost’’ himself again and remembered no 
more until he had been forty-eight hours in the clearing station at B——. 

He complained that when he tried to speak his throat hurt as if it 
were pulled down, and that when he tried to recall the past his head 
ached. He was very tremulous, especially in the right arm. 

He was then taken into a quieter adjoining room, where his tremors 
at once increased and he became greatly agitated. But I was able to 
allay his very obvious fears by suggestions of & cure and by encourage- 
ment, and ultimately I induced a mildly hypnotic state in which for the 
first time he began to speak aloud, at the outset with hesitation, but later 
fluently. He claimed to have no memory of what had happened after 
being buried (on the night before his arrival at B ), where he was alone 
in the dark with his telephone wires. Then after persuasion he began tc 
remember that when he had extricated himself, he ran, as he thought, 
towards the fire trench, but taking the wrong direction, he found no one 
in it. Giddy, terrified and in pain (he had been buried by three feet of 
earth), he found his way to a road, by which time he was scarcely able 
to walk. He remembered that he met a Frenchman who helped him to 
his cottage, gave him eggs and bread, and allowed him to sleep on a 
couch, putting him on a cart at dawn, and driving him ‘a long way ”’ to 
the outskirts of B——. At B—— he could hardly see owing to extreme 
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‘ giddiness,” when he spoke to the policeman. He said that he was 
“ terribly shaken’ by the shell (a “coal-box "’) and still more so when 
he found the fire trench empty. 

I gave him suggestions that, on waking, his headache (already dis- 
sipated by suggestion during hypnosis) would not recur, and that on 
returning to the ward from which be had been brought he would shake 
hands with the orderly and tell him how glad he was to be well again 
‘which he did without knowing why). On waking, he was delighted at 
his recovery and talked in a good loud voice, perhaps at first a little 
hesitatingly. His face, previously clay-coloured, had assumed its normal 
aspect and he looked, as the orderly well said, “‘ another man.” 

He had « good night's sleep and was evacuated the next day to a base 
hospital and thence to a hospital in England, from which he wrote 
sixteen days later, of bis own accord, to thank me for the successful 
treatment he had received, adding, that save for a shakiness of his hands 
he was nearly well and hoped soon to be fit for light duty. 

Six weeks afterwards, he wrote me that he was very dizzy and 
unsteady, that he had never previously met with men who had lost their 
speech, had never been afraid of losing his speech, had never stammered 
as a child, and had ‘ always been possessed of good nerves.” He could 
now recall nothing after being brought to B—— by the Frenchman until he 
found himself at the second clearing station. He remembered, however, 
losing his way in the front lines, wandering into the listening sap, where 
he found himself ‘in front of the Hun’s barbed wire,” and having “ a bit 
of a tustle with three of them at close quarters,” on his way back from 
where he was buried. 

Case 18 (Case Number 422).—Private, aged 21, with fourteen months’ 
service and seven months’ service in France, seen by me the day after 
admission to a base hospital, suffering from mutism of over six weeks’ 
standing. His regiment had been heavily shelled, when in support 
during an important attack. He did not go into the fighting line, but 
the severe shelling upset him. ‘ My nerves got the better of me; I cried, 
and my speech got worse and worse.” He was taken down to the first- 
aid post, where and at the field ambulance he could speak a little, but 
after that he rapidly became quite mute. He had since spent over five 
weeks at a convalescent camp, where, despite ‘ motor drives, frights 
and promises’ he made no progress. He worked well at the camp and 
was then sent to work at the base, where he was transferred to a base 
hospital. 

He was in an extremely nervous state when I saw him, breathing 
very rapidly, but with a not very rapid pulse rate (of 90). He could be 
induced to cough and soon imitated vowels and the noise of consonants, 
but could not successfully combine vowel and consonant sounds. He 
showed no defects of sensibility; visual fields normal. Pupils large, react- 
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ing poorly to light. Nonystagmus. Conjunctival reflex feeble; corneal and 
palatal reflexes normal. Knee-jerks brisk. Other reflexes not examined. 

Two days later he had improved considerably. He told me that he 
always used to stutter when excited, and was always nervous, so much so 
that his mother had induced him to give up his serjeant’s stripes as he 
was not expected to be fit for a responsible position under fire. 

The next day, under hypnosis, he was able to talk far better. He 
told me more about his experiences of which he had before been very 
“‘hazy,” and could be made to repeat ‘‘ Peter Piper picked a peck of 
pickled peppers” with fair speed and accuracy. His voice, however, 
had a peculiar droning monotonous character. 

He was sent to England, and a month later was discharged from 
hospital there. Two months after this, he wrote me: ‘* My speech has 
improved greatly and it is only when any one in authority speaks to me 
I seem to lose control of myself and I start and stammer, but I hope 
soon to be able to conquer both my nerves and my speech. It is very 
dreary here (in a depot), but I hope to progress better when I get back 
to my unit.” 


By written suggestions I have hypnotized a few cases of deaf- 
mutism, but in only one case have I succeeded in dispelling the 
deafness during hypnosis. The patient however awoke immedi- 
ately, mute and again deaf. I have had some promising success 
by employing lip-reading. But my experience is that until their 
deafness has disappeared (which occurs in course of time) it is 
generally useless to attempt to cure mutism in such patients. 

The recovery of speech often causes great excitement in the 
patient, and may even induce a hysterical crisis as in the following 
case :— 

Case 19 (Case Number 158).—Private , aged 28, seen by me on 
admission to a base hospital, suffering from deaf-mutism. He wrote: 
‘‘T was standing and a shell bursted and that is all I can remember.” 
He thought it had occurred at R , six days previously, and wrote 
vaguely about a walk (date unknown) from H to ‘ Windy Corner 
where he was billeted in a dug-out, about @ train journey, and about 
being in another hospital at C. . ‘He was found to be quite deaf, and 
very deficient in sensibility to superficial or deep pain and to light touch, 
especially on his left arm and on the left side of his face. He complained 
of severe headache. No limitation of visual fields. Movements normal. 

Two days later his condition was unchanged, but he distinctly 
started when I clapped my hands while he was occupied writing for me. 
The next time I clapped there was no response. I wrote down ‘ Imi- 
tate me.” I began by making the sounds of consonants, which at length 
he succeeded in imitating fairly well. Then I uttered the sound A 
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(continental pronunciation), which he reproduced as Ba; and other 
syllables, separately and in combination, which he repeated correctly. 
‘You hear me a little now,” I wrote; ‘is this the first time you have 
spoken?” He wrote in reply, ‘I hope the Lord I can get my speech.” 
“« But you did speak to me just now,” I urged. ‘ Read this word, say it,” 
I wrote, showing him his written name (of two syllables.) I also got 
him to say his number. His speech was slow and rather stammering, 
but he still appeared not to realize that he had recovered his speech. 
I was proceeding to convince him that he could now speak and hear 
me, when suddenly he stretched out his arms and was seized with con- 
vulsions, the limb movements baing for the most part clonic, with the 
back arched, and the eyes at first staring, later upturned. Reaching 
towards the locker beside his bed, he pulled out a crucifix which he 
held at arm's length and regarded with an ecstatic yaze. Pulse 85, 
corneal reflex active throughout. At length, after about three mimutes, 
he became quieter and although still very agitated could be induced to 
talk. His first words on recovery from the attack were about his wife. 
Then he told me that he had been “ seeing a farm and all the fighting.” 
He thought that a shell must have come in then. He had also “ seem the 
Lord who saved” him. He could not recollect having seen me before, 
but the faces of his neighbours in the ward seemed familiar to me- At 
first he insisted that he was still at the farm, and every novw and 
again he tended to pass again into a convulsive state. He complaixa <d of 
intense headache and thirst, and later explained that his excitemen& was 
due to his recovery of speech. : 

On the following day he told me that he had no recollectic>n of 
my trying to gei back his speech, and that he could not recall = cing 
me before he came to himself. ‘It was just like a dream whenI «ame 
to. I was sweating awful. I was seeing the Lord while I was ix2 the 
farm by the Captain. I dreamed that I had the Cross in my hamad to 
meet Him coming. I saw the trenches and the dug-outs and the wie.” 
He remembered that at the farm where he had been with trench mortars 
he had gone to see his Captain whose arm had just been blow of. 
He found him lying on the straw unconscious. He came to himself, be 
said, on a stretcher at a dressing table. Under hypnosis I was able t 
get little additional information. From the farm he appeared to have 
gone to a dug-out. He believed that at the clearing station be 
“raving, seeing things, shells, trenches, and things like that, sir-”” He 
had a vague recollection of the train journey to the base, and bis 
admission to the hospital here. 

He was evacuated to England, where he made a slow recover y- He 
returned to the front seven months later. 


Conditions determining Recovery from Mutism.—The your Ee 
patients appeared to regain their speech rather less rapidly than 


Charles S. Myers 571 


the oldest. The B cases recovered more readily than the A cases, 
the predisposed rather more readily than those not predisposed, 
the stuporose cases more readily than those in which stupor had 
not been observed, in certain of which some grade of malingering 
doubtless played a part. 

The methods of treating mutism which I have described may be 
broadly described as ‘‘ psycho-therapeutic.” For a successful issue 
they should be employed neither too soon nor too late after the 
onset of the condition. The obstinate cases of which one receives 
accounts from England are no doubt partly due to the absence, or 
ineffectiveness, of earlier treatment, which has thus allowed the 
processes of inhibition at work to become systematized into a 
habit difficult to cure. I have already pointed out the difficulties 
of dispelling mutism by suggestion too soon after the shock. The 
same holds for the tactless administration of an anesthetic. I 
remember a case of shell shock admitted immediately after onset 
into a casualty clearing station in a maniacal condition. Two days 
later he had become quite quiet and had written an intelligent 
history of his condition, but was mute. An anesthetic was 
given and he spoke while under its influence, but not subse- 
quently. Two days after this an anesthetic was again given. As 
before, when “ going under” he swore and shouted loudly about 
British pluck and the Germans. But on discontinuing the anms- 
thetic, he passed into a deep sleep from which it was impossible 
to rouse him. A few more whiffs of the anesthetic were then 
given, and the words “ German shells” were uttered in his ear. 
He was immediately seized with the most violent convulsions, 
which rapidly passed into powerful efforts to get out of bed and 
to fight the imaginary Germans. Five men could hardly restrain 
him. Ultimately he sank back exhausted, assuming his previous 
condition of almost complete mutism. 

After-history of Mute Cases.—Of twelve cases of which I 
obtained some after-history, only one appeared to be doing well 
with his regiment at the Front; two others whom I returned 
apparently fit to duty reported sick repeatedly with trivial ailments, 
untilat length they succeeded in coming into hospital again. Of the 
nine who were transferred to hospital in England (only two of 
whom were mute on leaving France), two were readmitted to 
hospital after previous discharge to duty, one: collapsing while on 
guard in England, nine months’ after the onset of mutism, the 
other developing dizziness and fits; three were still unfit for duty 
after four months ; two, though on light duty after three months, 
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and two, though on duty after seven months’ treatment, had not 
completely recovered from shock. Several of the patients protested 
that they had “ received no treatment ” while in England—a com- 
plaint condemning the policy of mere rest or laisser aller to the 
exclusion of more active, continuous, persuasive or disciplinary 
measures. 

Causation of Mutism.—The first question of importamce is 
whether there are two forms of mutism—the one due to the effects 
of actual concussion or gas fumes, the patient having been lifted, 
buried, knocked over, or otherwise immediately exposed to the 
explosion of a shell, and the other due to horror from some shock- 
ing sight or to terror from the heavy bombardment. There can- 
not be the slighest hesitation in giving a definite answer to this 
question. 

There is no reason whatever to suppose that whereas ma utism 
in the B cases is due to functional inhibition arising from no ental 
shock, in the A cases it is due to minute hemorrhages or tO 85 
poisoning. 

The A and the B cases present precisely the same featu © of 
mutism, just as, when dealing with disorders of cutaneous S€"S!- 
bility, we found they presented similar features of hyperess t E2¢5!4 
and anesthesia. As would be expected, mutism in the A cases 
generally proves more severe than in the B cases, and, as we E=3v¢ 
just seen, the less resistant subjects, e.g., the predisposed patie’ 
are more prone to mutism and more readily recover from it. Ne 
may conclude then, that whether mutism occurs as the appar 
result of physical or of mental shock (i.e., as an A or a B case) , at “A 
actually always the result of mental (1.e., psycho-physiologs # <*) 
shock. : ; ; 

The next question concerns the relation of mutism to stt? je 
I am unable to produce evidence that those mutes who have.™ 
once been rendered unconscious through fainting or through bem 
buried or lifted by a shell pass into a state of stupor pre for 
recovering. But I believe that this was the case in at least the 
large majority of my patients. Indeed I have only the patpzen!s 
account that they “lost consciousness.” Not a single case 
come down to me with an official note of true unconscious ares 
There is hence a strong presumption that most, if not all, of ey 
cases of alleged prolonged unconsciousness were really dex & iy 
stupor. I have thus come to regard mutism as in nearly Cee 
instance closely dependent on some form of stupor, mild or s@ ach - 
momentary or lasting, and as being generally a relic of that ee 
dition after it has passed off. 
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Where, in cases of mutism, loss of consciousness has occurred 
through the patient being lifted or buried, it is, in my opinion, 
sooner or later an expression of the most profound stupor in which 
all cerebral activity is inhibited, save those processes that are 
essential for the continuance of life. From this stage there is a 
transition to one of ordinary stupor where, although the patient’s 
intelligence is clearly active, he is still absolutely unresponsive to 
the external world. The inhibitory processes producing such 
excommunication may be regarded as protecting the individual 
against further shock. (So, too, the pain or discomfort in the 
throat or tongue, or the severe headache, evoked by the mute’s 
efforts to speak, tends to preserve the condition of mutism). As 
the stupor passes away, what is more natural than that inhibition 
should disappear last in the case of hearing and speech, the two 
main channels of intercourse with others? Thus we may account 
for the surprising frequency of mutism, compared with the other 
disorders of speech. With few exceptions mutism is a functional 
disorder “of unconscious origin,” whereas aphonia is commonly, 
and dysarthria occasionally, a functional disorder “of conscious 
origin.” 

I have not found any evidence pointing to the necessary 
dependence of mutism on suggestion. Various a priori views are 
possible. We may argue, in the manner of Babinski, that whatever 
can be cured by suggestion must have been produced by suggestion. 
We may suppose that a patient, afflicted ‘with mutism, had 
previously heard of the likely onset of mutism after shock, or that 
he had already had some disorder of speech (e.g., stammering) in 
his forgotten youth, or that, on recovery after being knocked down 
by a shell, he had spoken to a comrade, amid the din of bombard- 
ment, when he could not hear himself talk nor hear what was said 
to him by others; hence, through suggestion, conscious or un- 
conscious, from within or without—through “ auto”’ or ‘ hetero” 
suggestion—the onset of mutism. 

But stupor, to which, as I have urged, mutism is, as a rule, 
closely related, is the very antithesis of a state of suggestibility; 
it is a condition of extreme “ auto-fixity,” in which the patient is 
totally impervious to impressions from without. His field of con- 
sciousness has been narrowed by the shock in such a manner that, 
instead of responding easily to suggestion, as happens when a 
person’s attention has been fixed and his field of consciousness 
narrowed during the process of hypnosis, he is absolutely cut off 
from the external world, as happens in the state of fixed attention 

40 


574 Contributions to the Study of Shell Shock 


and narrowed field of consciousness induced through religious 
ecstasy. For bringing about the latter condition it is perfectly 
obvious that suggestion plays no part. So, too, it plays no part ia 
producing stupor or mutism, whore the patient has undergone ® 
severe mental shock, but has never suggested to hinlself that he 
shall lose all contact with and yield no response to his envirom ment. 

The tendency, already described, of early cases of mutism to 
revert to a stuporose state after momentary improvement is 
another indication of the close relation between mutism and stupor. 
This relation is further well shown in the following case, which also 
explains the momentary lapses from deafness in deaf-mutism, to 
’ which allusion has already been made. 


Case 20 (Case Number 465a).—Stretcher-bearer, seen by me two d8y8 
after admission to a base hospital. He was a stolid, sulky-looking syouth. 
Although mute, he had been heard to talk in his sleep; he cold be 
induced to write a few words about “shells coming over”; he xander- 
stood, on admission, what was said to him. “ When first saw hina s” ™Y 
notes run, “ he puts out his tongue and closes his eyes, and holds @t2t 0r¢ 
hand when I ask him to, but gets stupid (as if sulky) when I ask £OF the 
other hand. He will not hear any more.” On the following A&I he 
appeared quite deaf. The day after that he was lightly anesthetize@ with 
ether, whereupon his hearing at once returned; he put out his tongs ®2° » 
order, and he began to talk, repeating syllables spoken to him» and 
counting, to order—one, two, three, etc., as he passed into deeper ee De8- 
thesia. On waking, he cried as he was induced to resume his speec? » and 
complained of pains in the head. 

Two days after he seemed quite normal, and he admitted to me@ that 
he could have spoken on the second day after his admission 6@ the 
hospital. He attributed his behaviour when I first saw him to the foe 
that his ‘eyes and ears began to swim,” and that he “felt dizzy.” ” Be 
said that he was “afraid to talk,” and that he did not want to b@ rei 
back to the trenches. He described to me the severe shelling to © be 
he had been exposed, and said that after the shells had burst h&@ lost 
consciousness until he awoke in hospital at Y——. By furthex” re 
suasion I induced him to recall little by little how he had been talc@™ . 
a corporal to the cellar of @ school after the shells had burst 2™> 
garden of his billet at Y——. I then asked him what he would AiO | 
do. He replied that he had excellent chums at the Front, and hac® aes 
preparing for a jolly Christmas. ‘I would rather go back,” he> agg 
“but would like a rest here first.” He had no home in England, =» He 
uncle, with whom he had worked, was serving now in France — 
returned to his unit, where, I am informed by his medical officer, E> 
been for four months, and is ‘doing well, , . . and never 
sick.” 
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Mutism and Malingering.—The above case is also valuable for 
the light it throws on the relation between mutism and malingering. 
The lad admitted that he could have spoken before he was induced 
to do so. There is no reason to believe that he was not genuinely 
mute from the start, and for my own part I do not believe that he 
was truly malingering at the end. The inhibitory effects of the 
mental shock were slowly passing off after their onset, and it was 
only a matter of' time until they were overcome altogether. I have 
met with other patients who, on recovering their speech, told me 
that a few days before they actually talked they had felt that they 
would soon be able to do so. Such patients are apt falsely to believe 
that they have been malingering. 

On the other hand, cases occur like the following, in which there ~ 

is graver doubt as to the absence of malingering. 


Case 21 (Case Number 423).—Private, (actually) aged 183, with six 
months’ service and four months’ service in France, was admitted to a 
base hospital seven weeks after the onset of mutism. He was a healthy- 
looking lad of stubborn, demeanour, refusing to make any sound or 
whisper, or even to cough ; and a few days after his admission he wrote 
a note of complaint to the medical officer about his treatment in hospital. 
He showed no defects of sensation and no other signs of shock. I saw 
him five days after his admission, and after giving him a stern reprimand, 
ordered him to be isolated from the other patients in solitary confinement, 
to be deprived of cigarettes, and to be given milk diet. The very next 
morning he regained his speech. He attributed his recovery to a dream 
in which he thought he was at home with his mother who had received 
the tidings that his two brothers had been killed at the Front. He said 
that he dreamed that he went off to tell the news to his third brother, 
but could not speak to him. His brother pressed him to talk and he 
awoke, sitting up in bed, speaking. When I saw him he was absolutely 
normal, with no lapse of memory whatever of the events which -had 
preceded the onset of mutism. It had been his first engagement, he 
said; he had seen for the first time the dead lying about; he became 
dizzy, thought he fainted, ‘‘a chap came along and asked me if I was 
wounded, but I could not tell him, so he took me down, and a major 
directed me to a cellar and I slept there.” He remembered the various 
hospitals to which he had been sent, and the convalescent camp in which 
he had spent five or six weeks as a mute. He was sent back to his 
unit. ; 

I have since heard about him from his regimental medical officer, 
who wrote, four months later. ‘‘I have since seen Private —— several 
times at sick parades, complaining of vague and trivial matters such as 
pains in the legs, pains in the back, and headaches. At his last 
appearance on sick parade he complained that his varicocele was giving 
him considerable discomfort.” 
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His healthy appearance and stubborn manner, his absolute 
mutism and inability to cough, the manner of his recovery, the 
absence of stupor, amnesia, tremor, or any other signs of shock, 
certain discrepancies between his written and (later) spoken history, 
his general behaviour while in hospital and after—all throw grave 
suspicion on the absolute genuineness of his condition. But none 
of these can be regarded as certain guides. Functional disorders 
are apt occasionally to simulate malingering just as at other times 
they simulate organic lesions. How even the most experienced 
may be deceived is shown in the following case. 


Case 22 (Case Number 450).—Private, aged 26, with one year's 
service and three months’ service in France, admitted into a base hospital 
for deaf-mutism of nine weeks’ standing. He wrote: ‘I should be very 
happy if you can do anything for me. I cannot give a very clear account 
of what happened, as it is some time since. I remember retiring from 
Hill with some more to some trenches and in the open we were 
shelled and I lost touch with our chaps or else they were killed. I 
remember a great concussion and finding myself on the ground and a 
soldier dragged me up and we ran for the trench. I was very thirsty 
and I ran down the trench to get some water. I met one of our chaps 
and tried to ask him for some and I could not make him understand. 
He only smiled at me. The man who picked me up took me to an officer 
who was sitting on the edge of the trench and tried to make me under- 
stand, and then he sent me with this man to a dressing station and from 
there I have been to different places, the names of which I do not know, 
except the last place, No. —— Convalescent Camp. I have been there 
about two months.” : 

He appeared an honest lad, anxious to get well. He wrote that he 
could hear me, but could not understand what I said. When I whistled 
he wrote, ‘I think I can hear a drone.” He himself could not whistle, 
although he “used to whistle as a youngster.” He could not protrude 
his tongue without first pulling down his lips. He could move it from 
side to side. He was anwsthetized on the following day, but he did not 
pass through a stage of excitement and failed to regain his speech. He 
was evacuated to England. 

Three months later he wrote me the following ‘ confidential” letter 
from ‘a convalescent home” in England. ‘Sir, I regret very 
much to have to inform you that I was imposing upon you. I may 
state that I was physically unfit for the Front. During the whole 
time of training my pay was chiefly spent in tonics and drugs, but I kept 
going as I was determined to see what it was like at the Front. 
I have written this that your ‘notes’ on cases will not suffer 
any detrimental effect through my imposture. I have not got my 
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discharge yet, but shall stick out for it. I ‘speak’ but do not ‘hear’ 
very well.” He had been for over six weeks in a certain hospital in 
England, the medical officers of which have had unique experience in 
the functional nervous disorders arising in this war, but they inform me 
that they did not regard him as a malingérer. There he repeated to 
them the same history as he had given me, and spoke of a previous 
nervous breakdown and recourse to sulphonal and Easton's syrup. His 
“hearing somewhat improved, but he has always been a little deaf.” 
Before his departure he could speak, hear a watch and ‘ sometimes hear 
spoken words.” The ‘convalescent home” (he was careful not to name 
it) from which he purported to write to me turned out to be another 
hospital for functional nervous cases to which he was afterwards 
transferred, the medical officer of which wrote me: ‘In my opinion this 
man is not a malingerer. He is very dull and stupid, which perhaps 
is partly explained by his deafness. His condition appears to me to 
be one recovering from severe mental shock.” 


This seems to be an instance of pure malingering. By a pure 
malingerer I mean one who, although in perfect health, of set 
purpose initiates a pathological condition which he will discard 
when he has gained his end or when he is assured that he is 
unobserved. So far as concerns disorders of speech, such cases are 
extremely rare in the present war. With few exceptions the 
“simulators’’ of disorders of speech who have come to my notice 
have been feeble nervous subjects themselves. Several have come 
intentionally to maintain a disorder which was involuntary and 
functional in origin, and due, perhaps, to suggestion ; they are not 
pure malingerers. 

It is a matter of considerable difficulty for even the most 
experienced medical officer to decide whether the lack of volitional 
impulse to overcome the disorder is intentional or is for the time 
being beyond the individual’s control. From the therapeutic stand- 
point, the difficulty is not of great importance, as long as treatment 
be confined to such procedures as persuasion, isolation, or anms- 
thesia; by which means I have ‘‘ cured” several cases of 
intentional malingering. From the standpoint of military discipline, 
however, the difficulty becomes of vital importance ; and from this 
standpoint it is to be remembered that although long experience 
yields a highly probable conclusion, absolute certainty can only 
be reached by detection in flagrante delicto. 

In theory we may distinguish (a) the stage of mutism which is 
absolutely irresponsive to treatment, and (b) the stage in which 
recovery is possible if only an adequate motor impulse can be 
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aroused to overcome the inhibition. And in (6) we may distinguish 
(i) the condition in which the patient is constitutionally unable to 
make the requisite volitional effort, (ii) the condition in which he 
refuses to attempt to make that effort, and (iii) the condition in 
which he deliberately maintains his mutism by counter-availing 
volitional effort. But in practice every grade of transition may be 
met with between quite uncontrollable functional disorder and 
sheer purposeful malingering. 

At the pathological extreme of. the series are to be seen, clearly 
enough, cases of true mental shock, and, far less commonly, cases 
due to suggestion, both of which groups evidently belong to that 
hitherto undifferentiated entity, hysteria. Now, of hysteria no 
medically qualified man, unless he be steeped in the profoundest 
ignorance, would assert that it is identical with, or that it neces- 
sarily implies, any of the above-mentioned degrees of malingering. 
The cases of mental shock that recover their speech in a music hall 
or at a cinematograph entertainment, or that recover their sight or 
the movement of their limbs upon receiving another mental shock, 
clearly need not have been malingerers. It is hardly less obvious 
that ralingering has not necessarily been present in mutes who 
become cured through suggestion, encouragement, or threats of 
punishment, or under the excitement of early anesthesia, by 
laryngeal faradization, or by the vomiting meeeans about by the 
administration of ipecacuanha. 


DysARTHRIA. 


The cases of dysarthria with which I have met range from a 
slight stutter, stammer or jerkiness of speech to almost complete 
anarthria, according to the degree of disturbance in the correct work- 
ing of the articulatory mechanism. These cases are almost invari- 
ably associated with other motor inco-ordination of a functional 
character, and in consequence will be more conveniently described 
in a later communication dealing with disorders of the voluntary 
muscular system generally. 


APHONIA. 


Cases of primary aphonia from mental shock, ‘‘ of unconscious 
origin,” as contrasted with functional aphonia due to suggestion, 
conscious or unconscious, are in my experience rare. I have seen 
several cases where the hoarseness originating from a severe cold 
passed into a functional aphonia which was, subsequently, allowed 
to persist. I have cured some of these cases by persuasion, and 
some by such mild torture as pin-pricking, continued until the 
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patient is induced to give his answers in a loud voice. _ Usually 
a feeble, “nervous” fellow, he at length speaks aloud, bursting 
into tears as he realizes that his simulation has been detected. 
Malingering plays a far more important factor in this variety of 
speech defect than in any other. I have met with a few cases of 
pure malingering. Not infrequently a mute patient begins to 
whisper when he first recovers his speech. But I have not had 
a case, in which, by further suggestion, I have failed at once to 
overcome the obstacle to phonation. ; 


GENERAL CONCLUSIONS. 

The views already expressed in this communication, as to what 
mutism is due and to what it is not due, are also applicable to 
dysarthria and aphonia. Such disorders, I repeat, are not attribut- 
able to direct violence, gas-poisoning or other physical causes. 
They are the result of a functional inhibition, which is usually 
traceable to intense fear or horror, but which may, I believe, 
occasionally arise in circumstances where consciousness has been so 
instantaneously lost that the emotional effects of the shock have 
not been actually experienced by the patient. 

These disorders of speech are not to be regarded as the direct 
outcome of suggestion or association, although, as in the other 
manifestations of shell shock!, previous experience or congenital 
tendencies may influence the form in which the disorder gains 
expression. In some instances, no doubt, the speech mechanism 
is a weak spot in the patient’s nervous armour. He may have 
stuttered when a child, he may have been subject to attacks of 
hoarseness, he may have passed through an abnormally long period 
of infancy,” he may never have been as ready of speech as most of 
his fellows—and so on. But though these may be contributing 
factors, they are not the prime cause of the disorders of speech in 
shell shock, save in the exceptional cases already mentioned. 

Nor are they due to some “fixed idea of paralysis” in the 
cortical structures controlling voluntary speech. Such terminology 
belongs to an effete psychology; it has been long in vogue among 
physicians for the explanation of functional disturbances generally. 
A woman suffering from hysterical palsy of a leg has been often 
said to be possessed of a “ fixed idea” that she cannot move it. If 
we insist, “ How do you know that she has this fixed idea if she 
stoutly denies entertaining it and even evinces a keen desire to 
recover the use of her limb?” the retort comes—‘ Ah! the idea of 


' Cf., in the third of my communications, the influence of past history, 
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paralysis is subconscious ; she does not know that she has it, but it 
is there.” 

The word ‘idea,’ however, necessarily implies the presence of 
@ personality that consciously experiences and admits it. And to 
speak of the existence of a fixed idea which cannot be proved to be 
in consciousness under any conditions whatever is a sheer abuse 
both of psychological language and of scientific method. In the 
case of the disorders of speech arising from shock, I have never 
found the slightest evidence that the subject, whether in his normal 
or ina hypnotic state or in any derived personality, has a ‘‘ fixed 
idea’ that he is mute or that he is powerless to converse save in 
a whisper or stuttering. oe 

I have little doubt that this pseudo-psychological explanation 
proceeds from two sources: (i) from the notion that functional 
disturbances are invariably due to disordered volition, and (ii) from 
the notion that, in order to carry out a willed movement, the idea 
of that movement must necessarily be present to the subject's 
mind. Neither of these notions is correct. In the first place, one 
of the most important lessons to be learnt from the study of shock 
in this war is that its effects are primarily due to disorder, not of 
the will, but of the conscious and unconscious processes which are 
the foundation of personality, and that, (through mechanisms and 
causes of which at present we know little) these effects may 
indirectly become manifest as functional disorders at various levels 
of the central nervous system. In the second place, modern 
psychologists have come to recognize that volitional movements 
may, and commonly are, performed without the subject having in 
consciousness an idea, or even a kinesthetic image, of those 
movements. 

It is, then, not the idea of paralysis of volition that is fixed but 
the psycho-pathological process of inhibition. Inhibition, arising 
primarily from disorder within the personality, is the fundamental 
cause of the effects of shell-shock. 

Now, in dealing with the disturbances of cutaneous sensibility 
(in the third of these communications), we saw that the responsible 
inhibitory processes are of two kinds. On the one hand, we traced 
diminished sensibility to a blocking of the ascending paths which 
normally enable the subject to become aware of his cutaneous 
sensations; the block preventing these sensations from entering 
into and becoming part of his personality. On the other hand, we 
traced increased sensibility to a blocking of the descending paths 
that control normal sensibility; in the absence of which control, 
cutaneous sensations become more diffuse and the affective and 
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sensori-motor reactions more intense. In the case of the disorders 
of speech, two simijar kinds of inhibition are discernible—the one 
due to a blocking of the paths that subserve the mechanism of 
articulation or phonation, the block producing the quasi-paralysis 
of functional mutism or aphonia, the other due to a blocking of the 
paths that control those mechanisms, the block producing the 
quasi-spastic-clonic or ataxic conditions of functional dysarthria. 

In some cases of mutism the block yields a condition to some 
extent comparable to a so-called ‘kinesthetic apraxia.” The 
patient appears to lack all notion of how to talk, to whistle or to 
cough. Instead, he makes extraordinary grimaces, his mouth often 
continuing to work long after he is actually endeavouring to imitate 
a given word. It may be called a state of functional motor 
aphasia ; and it is due, like that of organic motor aphasia, to an 
inability to translate normally produced internal language into the 
corresponding movement. In both forms the patient may read 
and write intelligently, but the functional form may differ from the 
organic in that in the former speech may be completely absent, 
whereas in the latter the, patient is occasionally able to utter a few 
words normally articulated. 

In other cases of mutism the inhibition is of a higher order, and 
it results in a state comparable to an ‘‘ideational apraxia,” in 
which the subject can perform simple articulatory movements but 
is powerless to combine them into the movement complexes of speech. 
Thus I have seen patients well able to reproduce consonants and 
vowels, but yet unable to unite them into a syllable or word. 

In other cases again, the inhibition produces a state resembling 
“verbal agnosia,” in which the patient has forgotten the meaning 
of words heard or read. Such cases have not been included in this 
communication, as they may be more conveniently considered under 
the head of amnesia. They differ from those of organic verbal 
amnesia in that the disturbance does not necessarily relate to all 
words and so does not result in a total verbal apraxia. 

Lastly, the areas inhibited may spread still wider or higher, 
producing partial or complete amusia, alexia or agraphia, or 
narrowing the field of consciousness to a condition of general 
amnesia in which the patient has lost all memory of the past, or 
to one of stupor in which he has lost all power of response to his 
environment. ; 

In every case the inhibition is purely functional, dependent on 
the character of the total psychosis, i.e, the personality of the 
subject, at any given moment. That personality may be changed 
again in sleep, under light anesthesia, during hypnosis or through 
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strong emotion or desire; and in these conditions the inhibitory 
process, and hence the disturbances of speech, may disappear, only 
to return on the revival of the disordered personality. The 
inhibitions caused by shock are primarily the expression of dis- 
ordered personality. 

Such disturbances of speech, such inhibitions are not, as has 
been urged, maintained by fear, nor need they be evoked by fear. 
They may be evoked by various other emotions, by horror, grief, 
disappointment, anxiety, or they may be due merely to the 
(unknown) neuro-pathological concomitants of shock (the danger- 
ously vague expression commotio cerebri is to be avoided) when no 
emotion, as such, has the opportunity of being experienced ; and 
they are maintained by the persistence, not of the emotion, but of 
the pathological disorder of inhibition thus arising, which may con- 
tinue even. after the restoration of the normal personality. 

It may be objected that the inhibition often seems to outlast the 
return of the normal personality. But the claim may be fairly put 
forward that when a mute patient has recovered from a condition 
of stupor and is still amnesic in regard to some of the experiences 
through which he has passed, the restoration of his normal person- 
ality is apparent rather than real. If personality be viewed from 
@ wide enough standpoint, no one can claim to have a normal self, 
so long as part of the activities of that self, once functional, are 
pathologically inhibited. 

1t must be conceded then that, as in most cases of mutism, the 
change of personality may be obvious at the outset (involving 
amnesia, stupor, automatism, etc.), but that later the normal per- 
sonality may be apparently—but only apparently—restored while 
the functional disorder in some form persists. In such cases, as 
we have seen, the disorder is usually of unconscious origin, due 
directly to the shock, and may occur in men free from suspicion of 
prior neuropathic taint. 

It must also be conceded that, as in a few cases of ‘mutism and 
as in nearly all cases of aphonia, the change of personality may be 
imperceptible from the outset. In such cases the disorder is usually 
of conscious origin, due to suggestion or the expression of a power- 
ful emotion (e.g., mutism during fright), and it occurs in men of a 
neurotic temperament, 

Into these two classes, I suggest, all cases of shell shock or of 
functional or hysterical disorder may be divided. But it must be 
recognized that neither between these two classes, nor between 
the second class and the class of malingerers, is it possible to draw 
any definite line. 
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THE DISTRIBUTION OF TYPHOID AND PARATYPHOID 
INFECTION AMONGST ENTERIC FEVERS AT 
MUDROS, OCTOBER TO DECEMBER, 1915. 


By Ligutenant-Cotonet C. J. MARTIN, A.A.M.C., F.R.S. 
AND 
Masor W. G. D. UPJOHN, A.A.M.C. 
Pathologists to No. 8 General Hospital, A.I.F. 
(Read before Anzac Medical Association, Cairo, February 20, 1916.) 


THE early records from France of the incidence of enteric fever 
upon inoculated and uninoculated British troops showed no signifi- 
cant difference. This was in contrast with results previously 
obtained, and notably with those patiently collected over the years 
1905 to 1908, by the War Office Committee appointed to examine 
into the virtues of anti-typhoid inoculation, according to whose 
report the incidence was about 1 to 9 respectively.' 

This discrepancy might obviously be accounted for, if the 
prevailing type of enteric infection was not typhoid but paratyphoid, 
for Kabeshima’ has shown that inoculation against typhoid affords 
no protection against paratyphoid A or B. Accordingly, endeavours 
were made towards the end of 1914 to differentiate these latter 
‘fevers from typhoid. 

Early in 1915, Dreyer, Walker and Gibson? published the results 
of the examination of a limited series of cases at the base hospital 
at Oxford. They concluded that no case of typhoid fever had 
occurred in the inoculated individuals of their series, and that, as 
found by Kabeshima, paratyphoid fevers had occurred with equal 
frequency among anti-typhoid inoculated and non-inoculated indi- 
viduals. Dreyer, Walker and Gibson (loc. cit.) were of opinion that 
the cases returned as typhoid fever amongst our troops were to a 
large extent paratyphoidal infections. 

A large portion of our work at No. 3 Australian General 
Hospital at Lemnos consisted in helping our medical colleagues 


' Leishman, Colonel W. B. “Statistical Results of Anti-typhoid Inoculation,” 
JoURNAL OF THE RoyaL Army Mepicat Corps, xii, p. 168. 1909. 

? Kabeshima T. “ Ueber Typhus und Paratyphus Schutzimpfung, usw., in der 
kaiserlich. Japanischen Marine.” Centralblatt fiir Bakteriologie, Originale 
Band 74, p. 294. 1914. 

? Dreyer, G., Walker, E. W. A., and Gibson, A.G. “Typhoid and Paratyphoid 
Infection in relation to Anti-typhoid Inoculation.” Lancet, February 18, 1915. 
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to arrive at an accurate diagnosis of the various intestinal diseases, 
which bulked so largely in the medical practice of the hospital. To 
this end, in the case of the enteric fevers, we chose the serological 
method as our routine procedure. It would not have been possible, 
with the material and assistance at our disposal, to have made more 
than one-fifth the number of observations by blood culture, and at 
least half of these would have miscarried, as so many of the patients 
were past the first week of the disease on admission. 

We were aware that the interpretation of agglutination results 
would, in the case of persons inoculated against typhoid, be a 
matter of some difficulty; but we had. the advantage of working 
in close co-operation with our physicians, who kept us in touch 
with the subsequent history of the patients so that repeated 
observations could be made if desirable. We therefore hoped, that 
in the great majority of cases, any ambiguity might be removed. 

There is no one perfect method for estimating the distribution 
of the various enteric infections. Conclusions drawn from blood 
cultures alone are not free from error, for the proportion of 
successful cultivation is higher in typhoid than in paratyphoid B 
fever. : 

During the three months October to December, 1915, we 
gathered a considerable amount of data which we shall proceed to 
deal with, in view of its bearing upon the distribution of enteric 
fevers at Gallipoli during this part of the campaign. 

In carrying out the agglutinations we had from time to time 
valuable help from Sister Williams and Captains Bahr, Brennan 
and Maclure. In scrutinizing the cases whose sera gave an 
agglutination to typhoid only, the importance of which scrutiny 
will be emphasized below, we had invaluable help from Lieutenant- 
Colonel Stawell, Lieutenant-Colonel de Crespigny and Captain 
Ercole. To one and all we express our deep sense of gratitude. 


METHOD EMPLOYED IN DETAIL. 


The emulsions were, in the first instance, made from strains of 
typhoid, paratyphoid A and paratyphoid B bacilli obtained from the 
Lister Institute. The first is a readily agglutinable strain which 
has been propagated in the laboratory for several years. The two 
last are descendants of Schottmiiller’s original strains. Subse- 
quently we substituted a locally isolated strain of B. paratyphosus B, 
as the Schottmiiller strain did not form good emulsions. The 
bacilli were grown for twelve hours on nutrient agar, emulsified in 
saline by gently agitating the bottles and diluted so as to show 
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definite opalescence when placed in the tubes used for the agglutina- 
tions, which were about } inch in diameter. Formalin was added 
to make a concentration of 0°1 per cent. Each brew of emulsion 
was tested against standard sera obtained from the Lister Institute, 
which agglutinated all three emulsions up to a dilution of 1 in 
16,000. The agglutination was specific in a dilution of 1 in 50. 
Lower dilutions were not tried. As fresh emulsions were made 
from time to time, they were tested in the same way against the 
corresponding standard serum. No significant variation in 
agelutinability was observed during the course of the observations. 

About a fifth of a cubic centimetre of blood was drawn from the 
patient into a sterile glass pipette and sealed. The blood serum 
was usually separated from the clot by centrifuging on the same 
day. For diluting the serum, pipettes drawn out in the flame and 
cut off at a point where their orifice had an external diameter of 
1:12 millimetre were employed. Such a pipette drops 0:02 cubic 
centimetre of serum if held vertically, Two drops made up to 
one cubic centimetre affords a dilution of 1 in 25. For arranging 
the series of dilutions we used pipettes drawn so as to leave a small 
bulb intervening between the two capillary portions (fig. 1), which 
latter should have thick walls. 


The contents of the pipette is arranged so as to equal about half 
the volume it is desired to work with in the agglutination tubes. 
The exact content is not material if the same pipette is used 
throughout the series of dilutions and subsequently for adding the 
emulsions. For convenience, however, we made two stock sizes of 
pipettes which contained 0°15 cubic centimetre and 0°25 cubic 
centimetre, respectively. The pipettes in each series were then 
interchangeable. 

The successive dilutions were made by the usual method, viz. : 
Two volumes of the first dilution of serum were placed in tube 


No. 1 of the series, and into tubes 2, 3, 4, etc., was placed one ° 


volume of water. Thereafter, one volume was removed from tube 
No. 1, emptied into tube No. 2 and, mixed. A volume of this 
mixture was withdrawn and emptied into No. 3 and mixed. One 
volume withdrawn from No. 3 was emptied into No. 4, mixed, and 
so on until the last tube of the series was reached, when, after 
mixing, the one volume removed was discarded. In this way, each 
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successive tube contained serum twice as dilute as the previous 
one. The procedure having been carried out in triplicate, to every 
tube in each series an equal volume of emulsion of typhoid, para- 
typhoid A, or paratyphoid B bacilli respectively, was added and the 
contents mixed. The tubes were placed in the incubator at 37° C. 
for two hours, allowed to remain on the bench for one hour and 
the results read. 

The -following conventional series of marks was awarded and 
will be employed in this communication :— 


Complete agglutination . sig . oe HH 
Agglutination visible to the naked cveh . ee os 
Agglutination visible with lens magnifying four diameters ae + 


No agglutination visible with lens magnifying four diameters .. - 


The sera of 350 patients were tested against B. typhosus, 
B. paratyphosus A and B. paratyphosus B in dilutions of 1 in 100, 
1 in 200, 1 in 400 and 1 in 800. In the remainder the 1 in 800 
dilution was omitted to save labour as it was found that the results 
could, in most cases, be equally well read without it. After the first 
two months a lower dilution, 1 in 50, was employed for the para- 
typhoid A series, as we found that we were missing some infections 
due to this organism by beginning at 1 in 100. For reasons which 
will be entered into later these cases were generally recorded as 
typhoid. 


TABLE I. 
No agglutination (minimal dilution of sera 1 in 50 or 1 in 100) -. 168 
Agglutination to B. typhosus < “e oe Be - 138 
sf » B. paratyphosus A a we +. 66 
” ” ‘fh and B. tuphosus 3 136 
a rr a: B. typhosus and B. paratyphosus B 
(last slight or transient) . 9 
i +4 ee and B. paratyphosus B (latter slight ¢ or 
transient) oe de ra 2 
a », B. paratyphosus B ae ary - 19 
a st oA 53 and B. typhosus ae 88 
xe a a * B. typhosus and B. paratyphosus ‘A 
(last slight or transient) 5 
” ” ” a and B. pers A (latter slight 
or transient) . a a 1 
627 
RESULTS. 


Observations were made upon the sera of 627 patients and 151 
normal persons. As we were functioning as the clinical laboratory 
of a large general hospital, the patients whose sera we examined 
were not all enterics. If the medical officer thought that a sera- 
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logical examination would help him towards a diagnosis, the blood 
was sent to the laboratory. The 627 patients consequently included 
a number who were suffering from other febrile diseases. 

In Table I below are set forth the gross results. 


THE INTERPRETATION OF AGGLUTINATION FINDINGS IN PATIENTS, 
PREVIOUSLY INOCULATED AGAINST TYPHOID FEVER. 


(1) Agglutination of B. typhosus—Dealing, as we were, with a 
population almost entirely inoculated against typhoid within 
fourteen months, it is not surprising that 376 out of the 627 should 
show an agglutination to B. typhosus in a dilution of 1 in 100 or 
upwards. 

Before we are able to draw any conclusions from our results, 
it is first of all necessary to ascertain, following the technique used, 
the amount of agglutination which occurs from inoculation only. 
To determine this, the blood of members of the staff and hospital 
orderlies, who had not been sick, was examined under similar 
conditions to those employed in the case of patients. 


AGGLUTINATION TITRE FOR B. typhosus oF THR SERA OF SEVENTY-FIVE HEALTHY 
PERSONS INOCULATED AGAINET TYPHOID SEVEN TO FOURTEEN MONTHS PREVIOUSLY. 


7 agglutinated in a dilution of 1 in 800 
12 ” ” ” 1 in 400 
22 ” ” ” 1 in 200 
16 e ‘ ‘ 1 in 100 
18 did not agglutinate ,, ae 1 in 100 


That is, two-thirds showed an agglutination titre of 1 in 200 
or upwards and in 10 per cent it was 1 in 800 or upwards. 

In addition to the above experiment, the pooled sera of twenty- 
eight men inoculated on the same day fourteen months previously, 
was found to give a good agglutination at 1 in 200, a result in close 
agreement with the above. 

It follows, therefore, that in an inoculated person an agglutina- 
tion of B. typhosus by his serum up to the limits observed by us 
in patients, is not necessarily significant of typhoid infection, 
and that in order to arrive at a diagnosis of typhoid fever in our 
cases other means must be resorted to. 

When we commenced our observations we were under the 
impression that the progressive development of typhoid agglutinins 
during the course of illness, reaching sometimes a titre of 1 in 1,000 
or upwards, might, in the absence of any discoverable agglutinins to 
B. paratyphosus A or B, be taken as evidence of typhoid fever. 
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We were strengthened in this belief by the conclusions arrived 
at by Dreyer, Walker and Gibson (loc. cit.), who pointed out, quite 
rightly, that a differential diagnosis may be arrived at by measuring 
the agglutination titre to typhoid and paratyphoid bacilli respectively 
over a period of a few days. This method is, however, beset with 
pitfalls. 

Early in our observations, as we shall proceed to show, it 
became apparent that many sera agglutinating one of the para- 
typhoid bacilli simultaneously agglutinated typhoid bacilli to an 
unexpected degree. Further, in a number of cases of paratyphoid 
fever in which repeated observations were carried out, a progressive 
development of typhoid agglutinins preceded by one to two weeks 
the development of agglutinins to the paratyphoid bacillus. We 
give belowexamples illustrating this phenomenon in which para- 
typhoid bacilli were isolated. Unless the observations had been 
persisted in, all of these would have been diagnosed as typhoid 
fever. We ought to have been alert to this possibility, for in 1911 
Grattan and Harvey! described its occurrence in paratyphoid A 
fever in India. Attention was also drawn to it by Firth,? and 
later by Safford.* : 


1 in 100 1 in 200 1 in 400 1 in 800 
No. 3729 Before illness. Ty ++oo6 - re - ae - 
A a = = ze 
B at ao ad = 
After 1 week. Ty +++ +++ ++ = 
A = - . - - 
B. - - S. - 
After 2 weeks, Agglutination the same. B. paratyphosus A was 
recovered from urine. 
tet eae Agglutination the same. 
» 4 on » ” 
er) Ty... +++ -. Ht 6 Fo 8 = 
Aw, FEE ce HEH Le HEE we HF 


Boone - o - oe - Er - 


B. paratyphosus A was isolated from the feces in the fourth week. 


1 Grattan, Major H. W., and Harvey, Major D. “An Inquiry into a small 
Epidemic of Paratyphoid Fever in a Camp in India,” Jougnan or THE RoyaL 
Army Mepicat Corps, 1911, vol. xvi, p. 9. 

2 Firth, Colonel R. H. ‘ Recent facts as to Enteric Inoculation and the 
Incidence of Enteric and Paratyphoid Fevers in India.” JouRNAL oF THE RoyaL 
Army Mepicat Corps, 1912, xix, p. 157. 

3 Safford, MajorA. H. “ Paratyphoid Fever, an account of two epidemics, etc.” 
JOURNAL OF THE RoyaL ArMY Mgpicat Corps, 1918, xx, p. 567. 
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Lino 1 in 200 1 in 400 1 in 800 
No. 3681 1st week of illness. Ty .. - - - aig - os - 
A 


Br ase - cits - oe - . - 
Srd week of illness, Ty .. +++ .. +++ .. ++ « + 
At ay : . 


Bose = = Eek = 
4th week of illness. Ty .. +++ .. +4+4 5. ++ «© + 
A. ae . + oe - o - 
B.. - - - = 


B. paratyphosus A was recovered from the sputum and pleural exudate during the 
third week of illness. The patient died in the fourth week with gangrene of the 
Jung and localized pleurisy. 3B. paratyphosus A was recovered in pure culture from the 
spleen, The bile was sterile. 


Tin 10 Tin 200 Tin 400 lin 800 
No. 3778 1st weekofillness. Ty .. - ee - on - oe - 
os Ts A ae 
2nd week ofillness. Ty .. ++ .. + se - an - 
Se ie ae ee 


3rd week ofillness, Ty .. +++ .. +++ .. ++ + 
Awe tt we Feet ce ttt ee + 
Bo. - o - on - ee - 

B. paratyphosus A was recovered from the feces during the third week. 


Tin 100 Lin 200 Tin 400 1 in 800 

No. 522 2nd week ofillness. Ty .. +++ .. + oe - o - 
eg. ei ee Sn Rega a 

8rd week of illness. ‘Ty oe tHe 2. +44 2. ++ 2. + 
ae Be eye nS 

5th week of illness. Ty .. +++ «2. +++ «2. +4 6 + 

Aw. = . - or - ae = 


Bow ttt ee HHH ce HHH ee tH 


The patient died in the sixth week of illness. A pure culture of B. paratyphosus B 
was isolated from the spleen and bile. The heart blood taken post mortem agglu- 
tinated B. paratyphosus B in a dilution of 1 in 10,000. 


In the instances detailed above, infection with one of the para- 
typhoid organisms stimulated the production of typhoid agglutinins 
early in the disease, and it was not until as late as the third to fifth 
week that the titre for the infecting organism rose to 1 in 100. 
This occurred in about two per cent of our cases, all, with one 
exception, paratyphoid A fever. 

41 
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As soon as we became aware of these facts we regarded with 
suspicion the development of typhoid agglutinins in a patient 
previously inoculated against typhoid fever, and he was only dia- 
gnosed as typhoid when B. typhosus was isolated, or, being clinically 
a case of one of the enteric group of fevers, when no evidence of 
paratyphoid infection could be obtained. Even so, we have reason 
to believe that some cases of infection with B. paratyphosus A 
were returned as typhoid, for, occasionally, the development of 
agglutinins to this organism is slight and transient. 

In order to throw some further light upon the interpretation 
of the rise in typhoid agglutinins in paratyphoid infections, we 
inoculated healthy persons, some of whom had previously received 
anti-typboid vaccine, with paratyphoid A and B bacilli. In about 
half of those who had been previously inoculated this was followed 
by « considerable development of typhoid agglutinins. The 
instances given below were amongst the most striking :— 


Vin 100 Vin zo 1 in 400 1 in 800 
No, 1001 Inoculated against Ty .. - os - an - on ie 
typhoidsixmonths A .. - o. - an - on i 
previously B - i i = os = 
Eleven days after Ty .. +++ .. +++ «. +++ .. ++ 
injection of 200 A .. +++ «. +++ 0 tt 2. t4++ 
millions B. para- Bo... +++ «© tet oe tet «2 tt 
typhosus A and 200 
millions B para- 
tuphosus B 
No. 1002 Inoculated against Ty .. - a - ae - ee = 
typhoidfivemonths A .. - vs - em - ey Fc 
previously B - - y = Bs ed 
Ten days after 200 Ty .. +++ .. +++ ++ a 
millions each of A +++ 02 +44 +++ +++ 
B. paratyphosus AB ++ = = - 
and B 
Fifteen days after Ty .. +++ . + ee = - 
above A +++ +t 06 +44 ++t 
B ++ - ot es. = 
No. 1008 Inoculuted against Ty - - - a = 
typhoid twelve A - - q = = 
months previously B -- . - - = 
Seven days after in- Ty ae wei REO te oe ae oe 
oculation with 50 A +44 tet oe ttt ++ 
millions of each B +44 ++ + os =. 


B. paratyphosus A 
and B 
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No. 1010 Inoculated against Ty .. ++ .. - ony - os - 
typhoidsixmonths A - = = = 
previously B - - s a pe 

Eleven days after Ty .. +++ «©. +++ «2 +++ 0) +44 
second inoculation A .. +++ .. tt .. tt 06 tH+4 


with 500 millions Bo... +++ «2. +44 «2 +4 6 f 
of each B. para- 
typhosus A and B 


No. 1012 Inoculated against Ty .. +t BS - Ss = ot Fas 
typhoid seven A .. = - - - - a - 
months previously B .. - ap - Re - 33 - 

Fifteen days after Ty .. +++ .. +++ «© t+t « ++ 
inoculation with 50 Ao... +++ «© +++ «2 tH «2 +44 
millions B. para- B .. = o - ah - is - 
typhosus A 

No. 1013 Non-inoculated. No agglutination to Ty. A or B in 1 in 100 

Ten days after in- Ty .. - . - ve - a - 
oculation with 200 A .. +++ «©. +44 «. tt 6.5 +4 
millions each of B’.. +++ .. +++ «. ++ © a 
B. paratyphosus A 
and B 

No. 1014 Non-inoculated. 

Nine days after 200 Ty .. - ea ~ ee - an - 
millions each of A .. +++ «.. +++ . ++ Bis + 
B. paratyphosus AB ww +44 0.5 ++ ag = ee = 
and B 

No. 1015 Non-inoculated. 

Ten days after 250 Ty .. - me - ch - we = 
millions each of A .. +++ «2 +++ « +44 6. Ft 
B. paratyphosus A B .. ++ « + oe - a - 
and B 


Harvey and Wood' found in the cases of paratyphoid A fever 
which they studied, that the agglutinins for both B. typhosus and 
B. paratyphosus A were absorbed by an emulsion of the latter, 
whereas an emulsion of typhoid bacilli only absorbed the homologous 
agglutinins. According to this observation, we are merely dealing 
with an example of group agglutination. Co-agglutinins were 


1 Harvey and Wood. Quoted by Firth, Journat or THE Roya ARMY Mgpicau 
Corps, xix, p. 163. 

In the same report from which the above excerpt is taken it is also stated 
that “in the case of a man who has been inoculated against enteric and whose 
serum gave @ positive reaction to the B. typhosus, absorption with B. para- 
typhosus A will only reduce the agglutinin titre as it cannot remove the 
agglutinins due to inoculation which are specific for the B. typhosus." See 
Firth, Journat or THE Royan Army Mepicat Corps, 1911, vol. xvii, p. 136. 
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certainly produced in some of our patients, but we doubt whether 
this is the whole explanation, as it did not occur when individuals 
not inoculated against typhoid were injected with a vaccine contain- 
ing only B. paratyphosus A and B. paratyphosus B. We also tried 
to absorb the agglutinins for typhoid bacilli in two instances, where 
they were well developed, by shaking out with a strong mixed 
emulsion of paratyphoid A and B bacilli, but only succeeded in 
reducing them. The development of well-marked agglutination to 
typhoid bacilli weeks before the specific agglutinins arrived, suggest 
another interpretation, namely, that in an inoculated person, the 
mechanism for the manufacture of agglutinins being already laid 
down, the introduction of paratyphoid organisms stimulates this 
mechanism to further activity. 

(2) Agglutination of B. paratyphosus A or B. paratyphosus B 
or both of these Organisms.—The serum of 326 cases agglutinated 
B. paratyphosus A or B in dilutions of 1 in 100 and upwards. 
In 238 of these, more or less agglutination of B. typhosus 
was exhibited also. Nevertheless, for reasons entered into above, 
in individuals inoculated against typhoid, these were returned as 
paratyphoid A or B fevers respectively and, whenever opportunity 
offered of confirming this by isolation of the infecting organism, 
the conclusion was found to be justified. With the dilutions we 
employed, in ninety-five per cent of the cases the results were 
unequivocal, but in 17 out of a total of 326 the serum agglutinated 
both B. paratyphosus A and B. paratyphosus B. The agglutina- 
tion generally occurred in considerably higher dilution with one 
than with the other, so as to leave little doubt as to the diagnosis. 
In a few cases this was not so, and it was impossible to say 
from one examination which was the infecting organism, and 
later observations at intervals of about a week were made. At the 
same time efforts were made to recover the organism responsible 
for infection. 

The following are examples illustrating how the diagnosis was 
cleared up by a second examination of the blood :— 


lin 100 lin 200 lin 400 Tin 800 
No, 588 6.11.15 Ty 6. FH ce HHH ee tHE L$ Ht 
i A a a ds ee Ca er i 
Bowe FHt ce tH we Het we Het 
18.11.15 Ty oc tet oe FH BH Sa boy 
A Se Ott ety oes dein oat (ee 
Bow. Ft ce HHH oe Ht we HHT 


B, parutyphosus B was recovered from the frces. 


C. J. Martin and W. G. D. Upjohn 593 


lin 100 1 in 200 1 in 400 Vin 300 

No. 449 23.10.15 Ty .. + ee - ss - os - 
Awe HH ce Ht ce HHt we FHF 

Be =>. +t. F408. + - 

1.11.15 Tyo 5 + oa - oe = oe — 

Ae HH ee HEH ee HHH 8 FHF 

Beas - ae - as - a - 

B. paratyphosus A was recovered post mortem, 

No. 548° 7.11.15 Ty sats Bo mn De oo = a - 
Awe ttt ce HHH we HHH we HHH 

Bow ttt 0. $Ht ee tt ee + 

16.11.15 Tye ss 4 ase ese “whee EE Sed * 
Ae ttt ee ttt ee FEE we ttt 

B.. + + + . - on - 

No. 879 16.10.15 Ty? cs + - - - 
Ao. +H + + + 

Bo .. + + + + 

15.11.15 Ty os. eee ae = Wik - 
Ace $Ht ce tHE we FEE W HHHE 

Bass ++ .. + an - ve - 


In making a diagnosis we have regarded the organism for 
which agglutinins persisted, as responsible for the infection. In 
those cases in which we succeeded in isolating the causal organism 
this view was justified. 

The amount of co-agglutinins present at an early stage of the 
illness in five per cent of patients with paratyphoid fevers is note- 
worthy. Compared with our standard sera, made by injecting 
rabbits with a laboratory strain of paratyphoid A or B bacilli, it is 
considerable. It must be remembered, however, that the standard 
sera were made from strains selected on account of their specificity, 
whereas the “ wild” strains occurring in nature are not always so 
specific. Further, it is probable that man is not as good an animal 
to use for the manufacture of highly specific sera for this group of 
organisms, resembling the horse in this respect rather than the 
rabbit. 

ANALYSIS OF OBSERVATIONS. 

We are now in a position to proceed to the analysis of our 
observations and see what indications they afford as to the distribu- 
tion of different enteric fevers at Gallipoli. The 163 instances in 
which the serum gave no agglutination in the minimum dilution 
used, 1 in 100, may be summarily dismissed as they furnish no 
information. They comprise cases in which the serum was sent 
for examination too early in the disease and others in which the 
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subsequent clinical history indicated that the patient was suffering 
from some disease other than one of the enteric fevers. The total 
number of cases in which agglutination with one or more of the 
bacilli of the enteric group was observed was 464. Of these, 213 
sera agglutinated B. paratyphosus A and are, for reasons given 
above, regarded as significant of paratyphoid A infection. For 
parallel reasons, we regard 113 as infections by paratyphoid B. 

The determination of the number of typhoid infections is not so 
simple. 

The 138 cases in whose sera only typhoid agglutinins were 
discovered were not necessarily typhoid fevers, for all but five of 
the patients had been inoculated. These five exceptions we place 
to the credit of typhoid infections on the agglutination findings. 
In seven other cases we succeeded in isolating B. typhosus from 
the blood or excreta either during life or after death, leaving 126 
cases in which serological observations might be interpreted either 
by previous inoculation or by recent infection. 

Medical officers were in the habit of sending blood to the 
laboratory for serological examination whenever they suspected 
that they might be dealing with a case of one of the enteric fevers 
and sometimes irrespective of the time the patient had been ill. 
Consequently, there are in this group a number of cases which 
subsequently proved to be dysentery, pneumonia, malaria, influenza, 
or relapsing fever. It also includes thirty-five cases of epidemic 
jaundice in which serological observations were deliberately made, 
as there was a widespread impression at first that the disease was 
associated with infection by a paratyphoid organism. We may 
eliminate these thirty-five cases of jaundice from further con- 
sideration, as, whatever the infective agent may have been, there 
is no evidence that it was due to a paratyphoid bacillus. 

The remaining ninety-one cases were either investigated at the 
time, or their records carefully scrutinized for us by Lieutenant- 
Colonel Stawell, Consulting Physician to our Unit, and we take 
this opportunity of expressing to him our exceeding gratitude. 
Without his assistance in this matter it would not have been 
possible to draw what is, perhaps, the most important conclusion 
from our observations, namely, the relative prevalence of true 
typhoid fever at Gallipoli. After submission to his scrutiny, these 
ninety-one cases which might possibly have been typhoid infec- 
tions were reduced to thirteen. This number includes all those 
which, on clinical grounds, might have been cases of one or other 
of the enteric fevers. It is certainly a maximal estimate for, 4s 
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mentioned above, we have reason to believe that some cases of 
paratyphoid A fever, which the method we employed failed to 
discover, are included in it. 

The results of the analysis of our observations, after this 
eliminative procedure has been applied to the cases whose sera 
agglutinated only B. typhosus, are as follows :— 


Cases of typhoid fever sie we 25 a 7 per cent 
>» 9 Paratyphoid A fever eo. «69218 cov OL, 
+» 55 Paratyphoid B fever age ALY: appa: y teh 
Total of enteric fevers «+ 350 


The patients at No. 3 General Hospital, A.I.F., were derived 
from Gallipoli and the lines of communication. Imperial troops 
and Australians were indiscriminately admitted. As the sample 
covered by our observations was of fair size, we shall not commit 
a serious error if we apply our conclusions to the distribution of 
enteric fevers at the Dardanelles. 

From information kindly furnished us by Lieut.-Colonel Aldridge, 
R.A.M.C., there were 5,700 cases returned as enteric fevers from 
this area from the commencement of the campaign until the middle 
of December, 1915. According to a statement made by the Under 
Secretary for War in the House of Commons on December 23, the 
total medical casualties during the same period were 96,683. 

If we further assume that the distribution we have arrived at is 
applicable to the whole of this period, the invaliding rate from 
typhoid fever represents less than half per cent of the total sickness 
during the period. 

This highly satisfactory result must, presumably, be attributed 
to anti-typhoid inoculation, for the conditions were not unfavour- 
able to the spread of enteric disease. 

As soon as we became aware from our observations that the 
great proportion of the cases of enteric fevers amongst Australian 
troops was due to paratyphoid infections, we represented the facts 
to the Director of Medical Services of the Commonwealth Forces 
and advised that Australian troops should be at once inoculated 
with a vaccine containing paratyphoid and typhoid bacilli. This 
recommendation was approved by the Minister for Defence and 
early this year all Australian Units were so inoculated. 

Henceforth, the interpretation of observations upon the aggluti- 
nation of enteric organisms will, in the case of patients belonging 
to Australian units, be too difficult to possess any practical value 
and the isolation of the infecting organism must be resorted to for 
diagnosis. 
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SERUM DISEASE AND ANAPHYLAXIS. 


By Captain C. H. TREADGOLD. 
Royal Army Medical Corps. 


THE symptom-complex known as ‘‘serum disease” is un- 
doubtedly due to the action of the horse serum as a whole, the 
presence or absence of antitoxin being almost, if not quite, im- 
material. 

Symptoms may occur after the introduction of any foreign 
serum into the human economy by a route other than that of the 
alimentary canal; in the case of horse serum, they usually develop 
from the fifth to the twelfth day after the injection. 

After a minimal incubation period of ten days, a second injection 
is very occasionally followed by sudden acute symptoms—anaphy- 
laxis ; the first injection has made the recipient more sensitive to 
the action of the second. The local reaction which occurs in a 
tuberculous subject after the injection of tuberculin, and the grave 
symptoms which sometimes result from the rupture or puncture of 
a hydatid cyst, are also regarded as the results of specific sensitiza- 
tion to a foreign protein. 

Sudden acute symptoms also occur—though with extreme 
rarity—after a single injection of serum, so that no hard and 
‘fast line can be drawn between serum disease and anaphylaxis 
at the present time. Some of the principal points in connexion 
with this latter subject will therefore be dealt with first, the 
clinical and theoretical aspects of serum disease being discussed 
in Part II of this paper. 


PART I. 
ANAPHYLAXIS. 


The symptoms vary considerably in different animals; rats 
seem to be relatively [15] and white mice absolutely immune. 
The following experiments illustrate the chief phenomena as they 
occur in the guinea-pig :— 

A series of these animals receives 0:2 cubic centimetre of horse 
serum subcutaneously. 

Of these, No. 1 may be given two cubic centimetres of horse 
serum intravenously at any time during the first five days without 
symptoms resulting. No. 2 receives an intravenous injection of 
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0°5 cubic centimetre on the fourteenth day; death occurs two 
minutes later (phenomenon of Theobald Smith). We explain these 
results by saying that after the fifth day the sensitiveness of the 
animal to a second injection of horse serum gradually increases. 
It has been found by experiment that the maximum degree of 
sensibility is reached after about a fortnight. 

No. 3 receives an intraperitoneal injection of 0°2 cubic centi- 
metre on the fourteenth day. Slight febrile symptoms follow, but 
recovery takes place within twenty-four hours, when a further 
injection of 0°5 cubic centimetre, given intravenously as in No. 1, 
does not give rise to symptoms. This experiment illustrates the 
fact that a sublethal dose given at the end of the incubation period 
causes desensitization, the guinea-pig apparently returning to its 
normal condition. 

A second dose given within the incubation period also has a 
protective effect. 

The term ‘‘anti-anaphylaxis” is often used in connexion with 
these phenomena. 

No. 4 is bled to death fourteen days after the sensitizing injec- 
tion. If two-thirds or more of the serum recovered from such an 
animal be injected into a normal guinea-pig, it becomes hyper- 
sensitive after a minimal latent period of four hours. Presumably 
the tissues are becoming passively sensitized during this interval ; 
the condition is therefore known as “ passive anaphylaxis.” 

Local Anaphylaris.—Local oedema and finally gangrene occur 
after the repeated: injections of horse serum into rabbits (pheno- 
menon of Arthus) [2]. That this is also a phenomenon of sensi- 
tization is shown by the fact that gangrene only occurs in the 
neighbourhood of the last injection, wherever that may happen 
to be; the initial injections may even be intraperitoneal. 

Although local anaphylaxis is particularly prominent in rabbits, 
similar accidents have been noticed in man and in other animals, 
although actual gangrene seldom results. 


Tue TISSUES AFFECTED BY SENSITIZATION AND INTOXICATION. 


That the primary change occurs in the blood is shown by the 
work of Otto [27}, who found that guinea-pigs’ serum transmitted 
passive anaphylaxis before sensitization could be demonstrated. 

However, many facts indicate that in susceptible animals all the 
tissues are sensitized more or less. Local anaphylaxis in rabbits 
(phenomenon of Arthus) is a good illustration of widespread sensi- 
tization. Demel [13] has succeeded in sensitizing the hearts of 
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these animals to white of egg. Dale [12] has shown that the 
uterus of @ sensitized guinea-pig, excised after a long perfusion 
with saline to wash out all the blood, gives an immediate and 
vigorous contraction on bathing it in a solution of the original 
antigen, etc. 

Many of the symptoms of anaphylaxis are apparently due to the 
implication of the nervous system, but whether the poison acts 
centrally or peripherally has been much disputed; the available 
evidence points to its acting in both ways. Auer and Lewis (3], 
also Biedl and Kraus [9], have succeeded in preventing the 
dyspnoea which is such a marked feature of anaphylaxis in the 
guinea-pig by the preliminary injection of atropine. According to 
these authors, the dyspnoea is due to the mechanical obstruction 
produced by the spasm of the bronchial musculature, and they 
attribute the causation of this spasm to the action of the anaphy- 
lactic poison on the nerve endings in the muscle. Biedl and Kraus 
have further shown that the fall of blood-pressure, which is such an_ 
invariable feature in all severe cases of anaphylaxis, is not influenced 
—in dogs—by a subsequent injection of adrenalin, but that barium 
chloride, which has a direct action on plain muscle, stops it to a 
large extent. They therefore regard the action as being a peri- 
pheral one. Richet and Besredka are firmly convinced that the 
central nervous system is chiefly affected, at any rate in severe 
cases. Richet, in addition to criticizing the previous experiments, 
points out that irritative and paralytic phenomena occur which 
cannot be explained in any other way. So far as experimental 
work is concerned, an ingenious experiment devised by Belin [6] 
may be cited in support. of this view. Taking advantage of the 
fact that the young of a guinea-pig can be sensitized in utero, he 
injected 1}; cubic centimetre of ox serum into a pregnant animal, 
three weeks before delivery. One of the young ones was killed by 
bleeding on the third day after birth, the rest of the blood being got 
rid of by repeated perfusion with normal saline. The brain, liver, 
thyroid and suprarenals were then removed. It was found that 
a mixture of brairi emulsion and ox serum produced immediate 
symptoms of anaphylaxis in anormal guinea-pig, while the injection 
of similar quantities of serum emulsified with portions of the other 
organs removed at the autopsy or with normal brain substance 
had no effect. 

Besredka claims that anesthetics, such as alcohol and ether, 
suppress all symptoms of anaphylaxis in guinea-pigs, and that 
the animal awakes vaccinated after the injection of what would 
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otherwise have been a fatal dose. Banghof [4] obtained similar 
results with chloral hydrate. These experiments are not altogether 
confirmed by Rosenau and Anderson [29], the majority of whose 
animals died ; however, these authors admit that anesthetics mask 
the symptoms. 


THE THEORY OF ANAPHYLAXIS. 


Notwithstanding the large amount of work done on this subject 
in recent years, little real progress has been made, and we have no 
exact knowledge of the mechanisms by means of which sensitization, 
desensitization and intoxication are produced. No doubt this is 
chiefly due to the complexity of the subject, but at the same time it 
seems unfortunate that so many investigators have persuaded them- 
selves that anaphylaxis can be explained on purely chemical lines. 
The existing theories as to the way in which the actual symptoms of 
intoxication are brought about are nearly all chemical, the concep- 
tion of specific antibody formation being basic and fundamental. 
Yet there is much evidence in favour of the view that these 
phenomena are of a physical rather than of a chemical nature. 


CONSIDERATION OF THE More Important CHEMICAL THEORIES. 


(1) Richet [28] demonstrated that the serum of a sensitized 
animal, when mixed with the original antigen, often produced 
symptoms of anaphylaxis when injected into a normal animal 
(anaphylaxis in vitro). He accordingly regards the first or sensi- 
tizing injection as leading to the formation of a substance— 
toxogenin—in itself non-toxic, but capable of combining with the 
antigen introduced at the second injection to form the true toxin. 

(2) -Besredka [4] only differs from Richet in committing himself 
to the view that cellular sensitization by the circulating antibody 
is an essential preliminary. Like Richet, he makes no attempt to 
explain the underlying mechanisms. 

(3) The theory of parenteral digestion. In 1910, Hartoch 
and Ssirensky [22] found that horse serum, after digestion with 
trypsin, produces symptoms which are indistinguishable from 
those of anaphylaxis; 0°2 cubic centimetre of horse serum + two 
cubic centimetres of trypsin mixture was devoid of toxicity if 
injected intravenously into guinea-pigs immediately after mixing. 
However, after three hours’ digestion the same dose produced 
slight symptoms, while after six days death occurred with regu- 
larity. On the strength of this experiment, authors are not 
wanting who suggest that the injection of foreign proteins is 
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followed by the production of specific antibodies (ferments), which 
digest them with the production of toxic substances; the second 
injection of antigen is supposed to give rise to symptoms by 
accelerating the rate of their production. When, however, we 
remember that anaphylaxis may occur during the progress of an 
intravenous injection, the improbability of increased ferment pro- 
duction and proteolytic digestion taking place with sufficient speed 
to cause the symptoms is evident. 

Still, in spite of such drawbacks, the theory of parenteral 
digestion is of the greatest interest as being the first to give any 
concrete explanation of the phenomenon of sensitization, while the 
fascination of the whole subject has been greatly increased by the 
work of Jobling and Petersen [23]. 

Starting from the fact that proteolytic ferments can be demon- 
strated in the majority of sera, these workers showed that their 
action is normally inhibited by the presence of lipoids (unsaturated 
fatty acids) ; that if these substances be extracted from the serum 
by means of alcohol and ether, the serum becomes highly toxic— 
even for its own species—but that this toxicity disappears on 
returning the extracted lipoid; that toxicity in the absence of 
lipoids is due to exposure of the serum proteins to the action of the 
trypsin, with the resulting formation of toxic, split products. 

They also found that iodine, potassium iodide and hydrogen 
peroxide could remove the antitryptic property of the serum by 
saturation or oxidation of the unsaturated carbon bonds upon which 
the antitryptic property of the fatty acids apparently depends. 

Taking advantage of these facts they showed that the reduction 
of antitrypsin obtained in a guinea-pig by painting its shaved skin 
with tincture of iodine was suflicient to make it susceptible to 
what would otherwise have been a sub-lethal dose of serum. This 
remarkable experiment would seem to indicate that symptoms may 
result from exposed protein in the animal injected, as well as in the 
antigen. 


OBJECTIONS TO CHEMICAL THEORIES IN GENERAL. 


Suggestive and interesting though such experiments may be, 
insuperable objections to all chemical theories nevertheless exist ; 
some of these may be considered under the following headings :— 

(1) Evidence as to the formation of antibody. 

(2) Clinical evidence. 

(3) The neglect of certain experimental facts. 

Evidence as to the Formation of Antibody—There is no proof 


C. H. Treadgold 601 


that antibody formation really occurs. Although the phenomena 
of passive anaphylaxis show that the serum of the animal injected 
has acquired new properties, this cannot be interpreted as proving 
the reality of antibody formation. No one has ever succeeded in 
neutralizing the toxic properties of a foreign serum by mixing 
it with the serum or’ other tissue of a protected animal. Again, 
we have just seen that the mere painting of the skin of a guinea- 
pig with tincture of iodine is sufficient to sensitize the animal to an 
injection of horse serum! ‘The increasing prevalence in the use 
of such terms as “immune body” and “antibody” in connexion 
with anaphylactic phenomena must therefore be strongly depre- 
cated ; the conception of an organism elaborating immune body 
for its own destruction is not a happy one, and invites confusion of 
thought. 

Clinical Evidence.—It has long been known that serious and 
even fatal symptoms may occur in man immediately after a single 
injection of serum. The usual explanation given is that such an 
individual had become sensitized to horse serum owing to the 
previous ingestion of horse meat in the form of sausages, etc. 
However, the fanciful nature of this supposition is shown by the 
fact that herbivorous animals may also develop immediate 
symptoms after a single injection. Sobernheim [30] reports that 
a few out of the thousands of cattle treated with anti-anthrax 
serum were extremely ill immediately afterwards, although they 
had received no previous injection of any sort. In addition to the 
general disturbance, there was cedema of the muzzle and eyelids, 
together with an abundant nasal discharge.’ 

Experimental Evidence.—The following experimental work has 
not yet received the attention its importance deserves :— 

(a) Wells [37], working with a pure egg albumen, obtained by 
repeated recrystallization, showed that sensitization and intoxica- 
tion could be effected by the same chemical substance. On subject- 
ing this albumen to tryptic digestion, he found that both principles 
were attacked and slowly diminished in strength as the coagulability 
disappeared. Wells also claimed that one-twentieth of a millionth 
part of a gramme sensitized sufficiently for a second injection to 
produce symptoms, while one-millionth of a gramme sensitized 
fatally. These facts, taken in conjunction with the evidence show- 
ing that a single injection of foreign protein affects all the tissues of 


1 Similar symptoms occur after the second injection in a larger proportion of 
animals (ten per cent). 
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an animal more or less, makes it difficult to accept the view that 
the action is a purely chemical one. 

(6) Wasserman and Keysser [35] found that if normal serum be 
mixed with kaolin—a chemically inert substance—and centrifuged, 
the supernatant fluid is very toxic and kills a healthy guinea-pig 
in a few minutes with symptoms indistinguishable from those of 
anaphylaxis. Struck by this experiment, Bordet [10] has sug- 
gested that the antigen-antibody complex adsorbs certain principles 
from the blood plasma, which then becomes toxic. This is a step 
in the right direction, but, as we have already seen, there is no 
proof that antibody formation occurs. 

(c) Doerr and Moldovan [14] have discovered that the intra- 
venous injection of inorganic colloids may cause immediate anaphy- 
laxis. For example, the intravenous injection into a guinea-pig of 
one centimetre of a 0°7 per cent solution of colloidal silica gives 
rise to immediate symptoms, followed by death in a few minutes. 
That the mechanisms underlying these symptoms have much in 
common with the mechanisms which give rise to anaphylaxis of the 
classical type is shown by the fact that certain well-known differ- 
ences in the manner in which dogs and guinea-pigs react to the 
anaphylactic poison are faithfully reproduced. 

The only reasonable explanation of these experiments is that 
colloidal silica exerts some toxic physical action on the tissues of 
the animal injected. Now the action of inorganic colloids is usually- 
to give rise to mutual precipitation when mixed with protein solu- 
tions, and from the work of Lillie [24] and Dale [12] it seems 
probable that the immediate contraction which results on placing a 
piece of sensitized muscle in a solution of the original antigen is due 
to the colloidal interaction which takes place on the surface of the 
muscle, increasing the permeability of the cell membrane. The 
importance of this latter factor is emphasized by the work of Lillie, 
who experimented with the larva of a marine annelid, Arenicola 
cristata. This little animal has a well-developed musculature, while 
its cells contain a yellow, water-soluble pigment ; at death or under 
the action of any cytolytic substance, this pigment diffuses into the 
surrounding water, so that its exit may be taken as evidence of an 
increased permeability of the cell membrane. On removing the 
larva from sea-water to a solution of pure isotonic sodium chloride, 
a strong and persistent muscular contraction immediately followed, 
while the intracellular pigment diffused into the surrounding solu- 
tion ; if the stimulating action was checked by the addition of 9 
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little calcium or magnesium chloride, the loss of pigment was also 
checked to a proportionate degree.' 

These characteristic effects were produced by all the strongly 
stimulating solutions tested. The powerfully stimulating effect 
produced by concentrated solutions of anesthetics, such as chloro- 
form and ethery were also associated with rapid loss of pigment, 
but weaker solutions of these substances merely produced anes- 
thesia without loss of pigment. Such weak solutions were found 
to protect the larve against the action of pure isotonic sodium 
chloride, chloroform having decidedly greater protective action 
than ether. 

(d) Subcutaneous injections of inorganic colloids are innocuous 
apart from the occasional occurrence of local inflammation and 
gangrene. Local anaphylaxis is brought into line with these 
observations by the work of Uhlenhuth [31], who long ago came to. 
the conclusion that the serum of one animal is, in general, toxic 
when injected into an animal of another species. He showed—and 
his work has been confirmed—that the subcutaneous injection into 
guinea-pigs of 0°5 cubic centimetre of human, rabbit, pig or sheep 
serum leads to local infiltration, while the injection of fifteen to 
twenty cubic centimetres leads to necrosis. He also showed that 
horse serum is considerably less toxic than most other sera. 


ConcLusIons. 


In the first place it is evident that the term “ anaphylaxis” 
cannot be restricted to the phenomena which occur after the second 
injection of a foreign protein, and that no theory can be accepted 
which does not explain “immediate anaphylaxis” as well as the 
classical phenomena which occur after preliminary sensitization. 

It is difficult to resist the conclusion that sensitization and 
intoxication are brought about by physical rather than by chemical 
means. In both cases a physical alteration of the plasma, 
whereby it becomes toxic, seems to be an essential preliminary. 
The severity of the symptoms probably depends on the liability 
of certain groups of cells—perhaps situated for the most part in 
the nervous system-—to be affected by slight changes in the 
permeability of their cell membranes. If a quantity of toxin, 


1 In this connexion it is interesting to note that many clinicians have obtained 
good results in serum sickness by administeriug calcium chloride for several days 
before the injection of serum. 
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insufficient to produce symptoms, is liberated, the animal becomes 
sensitized to a variable extent. Probably physical theories will 
soon be evolved to explain these and other anaphylactic phenomena. 
If physical chemistry could only give us an explanation of the 
specificity which is so marked a feature in immunity and anaphy- 
laxis, great strides in these subjects would in all’ probability be 
quickly made. 


PART II. 
SoME OF THE CLINICAL ASPECTS OF SERUM DISEASE. 
I.—Symptomatology. 


The more common manifestations of serum disease are pyrexia, 
pruritus, skin eruptions, edema, adenitis, and pains in the joints. 
Occasionally the mucous membranes are affected. More rarely still 
there is a variable amount of collapse, with or without involve- 
ment of the respiratory apparatus. The accompanying table gives 
a summary of the symptoms in 250 consecutive cases :— 


TABLE I.-—-Summary or Symptoms 1N 250 Cases or Serum DisKase. 


Symptoms Percentages 
Local itching only - oe os oe we 44 . 
» erythema without irritation .. . . es +. 08 
as ae + itching . . o - «+ 64 
i + adenitis on o 2 
ns exanthem other than simple erythema + itching . 47 
” ” oo ” » toedema 1 2 
” ” ” ” ” ” » +adenitis + 8 
” ” ” oo” ” ” _.»  tedema 0- 
” ” » +joint pains .. 1 
» and general ‘exantbem an "itching ors ee we 16° 
» + local oedema ais er} 
General exanthem, but’no local + itching . -- 0 
Local and general exanthem + itching + aedema other than Tocal 3. 0 
ss Me ay on + adenitis .. 3" 
0 
) 


69-2 


” ” ” ” ” + local edema 

aa PS, on e . + oedema other than 
local .. 

” ” ” ” ” + cdema other than 
local+joint pains 1-2 

iF + cdema other than 
local’ + joint pains + considerable py rexia and rapid feeble pulse 0-4 

Local and general exanthem + itching + adenitis + edema other than 

local + joint pains+considerable pyrexia and rapid feeble pulse + oral 
urticaria and edema of larynx .. a oe oe +. Or 


26-4 


These will now be considered in greater detail. 
Pyrexia.—According to von Pirquet and Schick [34], fever is 
the commonest symptom. However, Weaver [36] says it is 
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inconstant and that cases of severe urticaria may run an afebrile 
course. I entirely agree with him. 

Local Irritation.—In eleven cases (4°4 per cent) local itching 
was the only thing complained of. In the majority of these it was 
noticed for a few hours only, but in one case the irritation recurred 
at the same time each day for seven days, lasting for about an hour 
on each occasion. Although not specially mentioned by other 
observers, there would seem to be doubt that such cutaneous 


hyperesthesia represents the mildest form of the disease. 


TABLE I1.—Caszs in waicu Locat ItcHina was THE ONLY SYMPTOM. 


Number of case Date of appearance Duration 
1 Third day One day. 
2 Third day One day. 
8 Third day Two days. 
4 Third day Three days. 
5 Fourth day One day. 
6 Fifth day One day. 
7 Sixth day Two days. 
8 Sixth day Seven days. 
9 Bighth day One day. 
10 Tenth day One day. 
11 Eleventh day .. One day. 


Ezanthem.—In two cases (0°8 per cent) a local transient 
erythema, unaccompanied by any itching, was noticed. Probably 
such cases should be excluded; a similar phenomenon sometimes 
occurs after the injection of normal saline. A local exanthem 
accompanied by @ certain amount of itching was noticed in 171 
cases (684 per cent). In the remaining 66 (26:4 per cent) the 
rash was found in other situations, usually extending all over the 
body. In 60 out of 66 it was local to start with. In 2 of the 
remaining 6 it was both local and general when first noticed; in 2 
more it was general first and local later, while in the remaining 
2 the local exanthem was absent. In 156 out of 239 the rash was 
entirely urticarial; in the remaining 83 it was erythematous, 
morbilliform or mixed. The itching is supposed to be more 
marked at night; in the majority this was so, but the converse 
held in a fair proportion. 

Cdema.—Cidema was observed in twenty-one cases (8-4 
per cent); in the majority it was a purely local phenomenon. 

Lymphatic Glands.—In 43 cases (17:2 per cent) one or more 
enlarged and painful glands was found. In 40 out of the 43, the 
group of superficial glands nearest the site of inoculation was alone 
involved. 

42 


606 Serum Disease and Anaphylaxis 


In one of the remainder, the superficial glands were enlarged 
and painful all over the body. The second patient had been 
injected in the left lower abdomen. On the eighth day a local 
rash was noticed, together with enlarged and painful left inguinal 
and left axillary glands. According to von Pirquet and Schick 
this happens sometimes; it is presumably due to an anastomosis 
between the smaller lymphatic vessels in the intermediate area. 

In the third, the serum had been injected on the right side of 
the thorax. A painful and enlarged gland was noticed in the left 
azilla on the following day, but at the end of twenty-four hours it 
was practically normal again; nothing was found to explain its 
presence apart from the injection of serum. A local rash made its 
appearance on the third day. Possibly the gland in question had 
been previously damaged and was therefore more susceptible. 

Involvement of Joints.—Joint pains were complained of in nime 
cases (36 per cent). Their incidence would seem to vary with 
different conditions. Thus, according to Hartung (Germany), the 
average is just under one per cent, while joint pains were complained 
of in twenty per cent of Weaver's cases (America). 

Albuminuria.—The presence or absence of albumin was not 
investigated sufticiently thoroughly to make the results worth 
recording. According to von Pirquet aud Schick it is transient and 
occurs but rarely. 

Mucous Membranes.—In one case there was cedema of the 
larynx, together with urticarial spots on the oral mucosa and 
vomiting. Bloody diarrhoea has been reported by Hartung, buat 
is excessively rare. ; 

Collapse.—The circulatory system was affected in two caseS- 
No organic or functional disease of the heart was discovered, aa A 
the previous injection of serum was denied in both. A shox ® 
description is appended :— 


Case 1.— Pte. P., admitted suffering: from slight shrapne} 
wound of shoulder; this had practically healed on admission, an @ 
there was no pyrexia. Symptoms started on the sixth day afte® 
the injection of ten cubic centimetres into the left upper arm2- 
These consisted of a local urticarial rash, which was accompanieA 
by pains in both knees; faintness and giddiness were complaine@ 
of on getting out of bed, while the temperature rose to 100°F"- 
On the seventh day the glands in the left axilla were swollem 
and painful; towards evening the patient vomited twice; othe™ 
symptoms as before. On the morning of the eighth day loc@! 


C. H. Treadgold 607 


edema was marked, while the rash had become generalized; there 
was giant. urticaria all over the body, and the itching was intense. 
Pain was complained of in nearly all the joints, while most of the 
superficial lymphatic glands were painful and enlarged. At night 
the temperature rose to 103:4° F. On the morning of the ninth day 
the temperature had fallen to 99°F., but the pulse was so feeble 
and rapid as to be uncountable. There were urticarial spots on the 
oral mucosa, and the patient was so hoarse that he could hardly 
speak. Towards evening the pulse fell to ninety per minute and was 
stronger. On the tenth day the hoarseness had gone, the tempera- 
ture was normal and the pulse much improved, while the rash had 
practically disappeared. In all the rash lasted five days, the joint 
pains six days, and the adenitis seven days. 

Case 2.—Pte. S. This patient was also suffering from a slight 
shrapnel wound which had practically healed on admission ; there 
was no pyrexia. Local cedema and urticaria developed on the 
eighth day after the introduction of ten cubic centimetres of serum 
into the left arm. A few hours later the rash became generalized 
and was accompanied by intense itching ; there was also pain in the 
left elbow-joint. On the ninth day pains were complained of in 
practically all the joints, including the fingers and toes; there was 
also pain in both loins, while the urine contained a trace of albumin 
for the next three days. From the eleventh to the fifteenth day 
the temperature varied between 100° F. and 102°F. During the 
same period the pulse varied between 100 and 112 per minute; on 
the twelfth day it was particflarly feeble, while the patient com- 
plained of much pain and seemed collapsed. On the thirteenth day 
he was considerably better, and by the sixteenth day all symptoms 
had disappeared. “ 

Dyspnea.—In no case out of the 250 was any involvement of 
the respiratory apparatus detected. 


II.—Diagnosis. 


The presence of a local exanthem, or of itching, would seem to 
be the earliest and most reliable sign. Either the one or the other 
was the first thing noticed in 96°4 per cent of cases. In 1°6 per 
cent the general exanthem was observed either first or at the same 
time as the local. In the remaining two per cent an enlarged and 
painful gland was the first sign. Joint pains never seemed to occur 
first in point of time, although occasionally noticed within a few 
hours of the exanthem. 
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III.— Differential Diagnosis. 


Rashes due to enemata, drugs and articles of diet, seldom give 
rise to any difficulty in practice. 


IV.—Treatment. 


I have little to say about the treatment, which is purely sym- 
ptomatic. Calcium chloride and calcium lactate were not found to 
be of much value in relieving the pruritus, but as they were not 
given before symptoms developed, much benefit could hardly have 
been expected ; the originators of this treatment only claimed to 
get good results when these drugs were given for several days 
previous to the injection of the serum. 


V.—Prophylazis. 

Weaver makes the following recommendations :— 

(a) If more than ten days have elapsed since a previous 
injection, a small initial dose should be given. A full dose—sub- 
cutaneous, intravenous or subdural—may be given on the following 
day or, if absolutely necessary, within a few hours. 

(b) The same precautions to be taken before the first injection 
in asthmatics and in people subject to urticaria. 

(c) Care to be taken in avoiding the puncture of a vein wher 
making the injection. 


Tue ErFeEcts oF A SECOND INJECTION OF SERUM. 
Py > 


(1) When the Second Injection is given Shortly after the First— 
In thirty-eight cases a second injection was given shortly after the 
first, in no case later than the sixth day. Twenty-three of them 
were under observation for at least a fortnight, and of these twenty 
developed symptoms. The rash usually appeared first at the 
original site of injection, occasionally at the secondary site, some- 
times in both places simultaneously; its duration and severity were 
sometimes more marked in one situation, sometimes in the other. 
Whether the second injection was given immediately after the first, 
or whether several days elapsed between the two, seemed to make 
little difference ; moreover, the second injection did not appear to 
retard or accelerate the appearance of symptoms in any constant 
manner, or to affect their severity when present. The following 
case (Pte. W.) is typical, apart from the curious regularity of the 
time relations :— 

First injection given in right arm July 31, 1915, at 12 midnight. 
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“Local itching and urticaria started August 7, 1915, at 2 a.m. 
Second injection into left side of chest August 1, 1915, at 12 o'clock 
in the morning. Local itching and urticaria started August 7, 1915, 
at 2 p.m. 

The arm alternated with the chest for twelve days, but the two 
arms were seldom affected at the same time. The intensity of the 
irritation varied considerably, but was not more marked at night. 
These conclusions are in harmony with those of Currie [11] and 
Goodall [19]; other observers do not seem to have paid much 
attention to the matter. 

(2) When the two Injections are Separated by an Interval of at 
least Ten Days.—This question was first investigated by von Pirquet 
and Schick in 1905. They give the following figures (Table III), 
and point out that the reaction may be “immediate” or “ ac- 
celerated,”’' that during the first month the immediate reaction is 
invariable, but that both occur up to six months, after which the 
accelerated reaction predominates. 


TABLE III (von Prrqogr anp ScuHick). 


Interval between first and * Total number Immediate Accelerated Immediate + 


second injections of caxen reaction reaction accelerated 
Ten days to one month .. oe 24 . 21 oe _- oe 3 
One to six months a oe 33 + 21 + 5 . 7 
More than six months .. in 34 is 2 aS 30 +e 2 


Curiously enough no other authors lay any great emphasis on 
these reactions. Goodall, in a series of ninety cases, found that 
immediate reactions developed in 18°8 per cent, accelerated reactions 
in thirty-three per cent. 

Personal Observations.—Notes were made of fourteen cases in 
which the interval varied between six weeks and ten months. No 
case of immediate reaction was noticed, although a six months’ 
interval was only exceeded three times. In eight cases the reaction 
was accelerated. In four cases the symptoms appeared on the 
same day after both injections. In one case there was no reaction 
on either occasion. In one case a local followed by a general 
reaction occurred about a week after the first injection, while 
nothing happened after the second one, two months later. 


4-If the incubation period is somewhat shorter after the second injection than 
after the first, the reaction is said to be ‘‘ accelerated.” If it is so much reduced 
that symptoms occur within twenty-four hours, the reaction is said to be 
“immediate.” The immediate reaction is usually confined to the infiltration and 
edema in the neighbourhood of the injection, although severe general symptoms 
may occur. 
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_ These cases confirm the view that immediate and accelerated 
reactions are comparatively rare. Why von Pirquet and Schick 
met with such a high proportion is uncertain; possibly an exag- 
gerated sensitization of the skin took place owing to the fact that 
many of their cases received very large doses (100 cubic centimetres 
to 200 cubic centimetres) on the first occasion. The skin apart, 
sensitization in man is extremely rare. It has even been stated 
that fatal accidents happen just as frequently after a single injection 
of serum [18]; in reality the available statistics are insufficient to 
settle the question. Although thousands of people receive a second 
injection every year, grave symptoms rarely develop.'’ Martin [25] 
says that in 5,000 cases he has never seen a true case of anaphy- 
laxis, and this is by no means a unique experience. Man reacts to 
such injections in quite a different way to the guinea-pig. Obvious 
sensitization after the initial dose of serum is invariable in this 
animal, but uncommon in man ; per contra, a single subcutaneous 
injection of horse serum hardly ever gives rise to symptoms in the 
guinea-pig. 

That symptoms may develop in man from within a few minutes 
after the injection up to twenty-three days is another remarkable 
fact. All the antitoxin has reached the blood-stream within forty- 
eight hours, and it is hardly likely that the serum proteins remain 
unaltered for a much longer period; probably in the majority of 
cases their digestion commences soon after absorption from the 
subcutaneous tissues, the rate varying with the individual.?_ While 
the cases in which symptoms occur within a few minutes or hours 
of the injection are undoubtedly due to the chemically unaltered 
serum, those cases with a longer incubation period probably owe 
their existence to its split products. We have already seen that 
the intravenous injection of the products of the tryptic digestion 
of serum is capable of producing immediate symptoms of intoxica- 
tion in guinea-pigs, although the injection of a corresponding. 
quantity of undigested serum is without effect. This proves that 
the split products are very definitely toxic for this animal, although 
never present in sutlicient quantity to produce symptoms after an 
injection of serum. Man, however, is far more sensitive to their 
action, as the various manifestations of serum disease show. The 


! Every year in Paris alone, about 1,000 children each receive two to four 
injections of serum [24]. F 

? That the serum proteins are digested is shown by the fact that they are not 
excreted as such. 


C. H. Treadgold 611 


fact that the symptomatology is not markedly altered by variations 
in the length of the incubation period make it probable that they 
act in much the same way as the original serum protein. 

The fact that symptoms do not occur for several days after the 
serum has been absorbed, taken in conjunction with the fact that 
they nearly always appear first around the site of injection, points 
to the existence of a sensitizing mechanism. In Part I attention 
was drawn to the fact that a sensitized guinea-pig may be im- 
munized or killed according to the quantity of serum injected, 
Besredka’s explanation being that a small dose desensitizes the 
animal, but not quickly enough to produce symptoms. May not 
serum disease also be the expression of a desensitizing mechanism ? 
May not the fact that man is sensitized with such difficulty be due 
to the vast majority of susceptible people desensitizing themselves 
after each injection ? 


Dates of onset of symptoms. 
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crrecssseeee * Treadgold, 19/5, (250 cases). ——— * Weaver, 1909. (22! cases). 


=e =.= = Currie ,1907. (258 cases). =< ~.-"7aken from the earlier Authors- 
before 1905.(237 cases). 


Cuarr 1. 


VARIATIONS IN THE LENGTH OF THE INCUBATION PERIOD. 


(1) Sudden Onset.—The incubation period may be very short ; 
examples of this were given in Part I. In the present series, two 
cases out of 250 developed symptoms within two hours of the 
injection. These consisted of local and general urticaria accom- 
panied by severe pruritus. 
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In No. I they lasted ‘for two hours and then suddenly dis- 
appeared, the patient leaving hospital on the tenth day without 
anything else being noticed. 

No. II was covered with giant urticaria for the great part of the 
five days he was in hospital, but developed no other lesions during 
this period. There was no history of urticaria or of the previous 
injection of serum in either case. No enemata had been given and 
the symptoms were unaccompanied by intestinal disturbance. 

(2) Late Onset.—I have never seen a case start later than the 
fourteenth day. However, the statistics given by different authors 
show that a fortnight’s incubation period is exceeded in about six 
per cent. Hartung mentions a case in which symptoms started on 
the twenty-third day. 

(3) Average Duration.—Symptoms started on the sixth, seventh 
or eighth day in nearly sixty per cent of cases, about twenty per 
cent occurring on each day; no other day showed more than ten 
per cent. No series in the literature has such a short average 
incubation period (Chart 1). 


TABLE IV. 
Local exanthem seaaraloanchen 
Ist day ai i) . 2 
ond ,, a 8 a 0 
3rd, A 10 cs 1 
4th ,, a 16 a 4 
5th ,, aie’ 19 on 6 
6th ,, fale 36 or 15 
ith |, s 30 o 18 
8th |, s, 38 x 10 
9th |, _ 10 10 
10th ,, Bs 10 2 
lth | ie 8 = 0 
12th ,, ie 7 a 0 
13th ,. % 1 0 
4th ,, a 1 1 
184 64 


If the numbers in the first column be divided by three, these results may be repre- 
sented graphically (vide Chart 2). 


RELATION BETWEEN LENGTH OF INCUBATION PERIOD AND 
SEVERITY OF SYMPTOMS. 


Von Pirquet and Schick state that severe cases are usually 
associated with a short incubation period. If the symptoms are 
really severe, this statement is probably correct; for example, the 
two worst cases in the present series both started on the sixth day. 
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If either the circulatory or the respiratory systems be definitely 
affected, the case may be regarded as a severe one; no attention 
should be paid to the character of the exanthem, for the whole body 
is frequently covered with urticaria without any other special 
symptoms being present; moreover, the incubation period is not 
appreciably shorter in patients with a generalized eruption, as 
Table IV shows. 


acu 


- =Cases with general exanthem.(64). 


=Cases with local exanthem.(6!). 


Cnasr 2. 


FAacTORS WHICH INFLUENCE THE DEVELOPMENT OF 
Serum DIsgEasE. 
In the present series, symptoms developed in 70°8 per cent.' 


“Much lower figures were given by the earlier observers. Up to 
1906 symptoms appear to have occurred in from ten to twenty per 


1 This figure was arrived at in the following way: Out of 562 surgical cases 
admitted to No. 24 General Hospital during the month of August, 1915, over one- 
third (202) were found to be suffering from disabilities such as hernia, varicose 
veins and sepsis, or from the result of accidents such as sprains and fractures. 
Of the remaining 860 who had been wounded, and had in consequence received a 
prophylactic injection of antitetanic serum, over one-half (199) were sent to 
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cent of cases only; since then, however, the figure has been dis- 
tinctly higher (Table V). : 


TABLE V. 

Grabs  oAreaeaemrnat "| Pein ayant” | Scan 
474 .. About 43cubiecentimetres .. 54:6 .. Currie 1907... England. 
692 TOL Lss BA .. 81:1 .. Weaver 1909.. America. 

161 elo. a «- 708 .. Treadgold 1915... British troops 
in France. 


The reasons for these variations will be briefly considered under 
the following headings :— 

(1) The quantity of serum injected. 

(2) Possible variations in its toxicity. 

(3) The personal equation. 

The Quantity of Serum Injected.—This is not a feature of out- 
standing importance, although most authors agree that the per- 
centage incidence rises in rough agreement with the increased dose. 
Be this as it may, Table V shows that the small doses of serum 
may be associated with a higher percentage of cases than large. 
This must be attributed either to differences in the toxicity of 
the serum or to differences in the sensitiveness of the individuals 
injected. ‘ ; 

Variations in the Toxicity of Serum.—It is well known that 
some sera are more toxic than others, and that fresh serum is more 
toxic than old. Yet there should be little difference in the toxicity 
of the serum supplied by different laboratories for the following 
reasons :— 

(a) The horses are always tested ; for example, at the Pasteur 
Institute, if 34, cubic centimetre serum produces grave symptoms 
when injected subdurally into a sensitized guinea-pig, that horse is 
rejected. : 

(6) The sera from different animals are almost invariably mixed 
before putting up for use. 


England or to the convalescent camp within the fortnight. Of the 161 who 
stayed in hospital a fortnight or longer, 114, or 70°8 per cent, developed symptoms, 
The following facts show the improbability of this figure being an over-estimate: 
(1) According to von Pirquet and Schick, a rise of temperature may be the only 
indication of serum disease. However, I paid little attention to this symptom 
owing to the difficulty of distinguishing the serum pyrexia in any considerable 
proportion of cases from the fever associated with the usually septic wound. 
No case was included with this symptom alone. (2) On the average, symptoms 
comnience after the fourteenth day in about six per cent. Personally, I have not 
seen a case start after the fortnight; however, few were under observation for a 
much longer period than this. 
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(c) Besredka states that the additional toxicity of fresh serum 
has disappeared by the end of two months. 

(d) Besredka states that in experimental work on guinea-pigs, 
anaphylactic troubles are less noticeable at Paris than at Frankfort, 
and far less marked than at Washington. However, Rosenau and 
Anderson experimented with serum received from Besredka, and 
came to the conclusion that it was just as toxic as American serum, 
and that American guinea-pigs were probably more sensitive than 
French ones. Both in this country and in America steriliza- 
tion of the serum is effected by filtration, and, according to 
Berg [7] and others, the number of cases of serum disease is 
considerably reduced in consequence. At the Pasteur Institute all 
sera are sterilized by heating for one hour at 56° C. on four succes- 
sive days, and Besredka states that their toxicity is greatly 
diminished thereby. However, as previously noticed, Rosenau and 
Anderson could not detect any difference between French and 
American serum in this respect. 

(3) The Personal Equation.—This would seem to be a factor of 
very great importance; it will be considered under the heads of 
experimental and clinical evidence. 

Experimental Evidence.—We have previously seen that American 
guinea-pigs are probably more sensitive to the injection of serum 
than French ones. This is supported by the fact that French 
guinea-pigs are not at all susceptible to intraperitoneal injections, 
while in both America and in Russia these animals are very sensi- 
tive to the action of serum introduced by this route. Finally, 
Vasconcellos [32], working in Rio de Janeiro with Brazilian 
guinea-pigs, found some difficulty in producing anaphylactic sym- 
ptoms, although fresh ones obtained from the Argentine were very 
sensitive. 

Clinical Evidence——(a) On looking at any single author’s 
figures we find that the injection of large quantities of serum is 
usually associated with a higher case-incidence than the injection 
of small. Yet, if we compare different lists of statistics, as in 
Table V, we see that in one series a small dose may be associated 
with a much higher case-incidence than a large dose in another 
series. If there is no great difference in the toxicity of the sera 
manufactured in different countries, we must suppose that differ- 
ences in racial and individual susceptibility exist as they do in the 
guinea-pig; possibly the sensitiveness of any given individual is 
subject to fairly wide fluctuations, being influenced by the various 
factors—both temporary and permanent—which contribute to the 
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formation of his individuality. Age alone does not seem to be a 
factor of any great importance. 

(b) Any single list of cases shows great variations in the length 
of the incubation period (Chart 1). Von Pirquet and Schick regard 
these variations as due to individual pecularities, and this view is 
shared by all recent observers. Chart 1 also shows that the 
average length of the incubation period varies considerably in 
different lists. 

The fact that in the present series a small dose was united with 
a short incubation period and a high case-incidence suggests either 
that the serum was unusually toxic or that the individuals injected 
were unusually sensitive; from the evidence available, this latter 
would seem to be by far the most important factor. If the serum 
was not more than usually toxic—and there is no reason for sup- 
posing it to have been—something must be at work which tends to 
increase the susceptibility of the troops as a whole. In addition to 
such factors as the change of life resulting from active service, it is 
possible that protective inoculations play a part in rendering the 
men more sensitive to the presence of a foreign serum. Gay 
and Southard [17], Dale and others bave shown that the speci- 
ficity of different antigens is by no means absolute, while Richet 
states categorically, “‘que les animaux sensibilisés par une sub- 
stance anaphylactisante sont, dans une certaine mesure, sensi- 
bilisés pour tous les poisons, méme cristalloides.” 


ConcLusions. 


The more important points may be summarized as follows :— 

(1) ‘Accelerated reactions” are very far from being invariable, 
while “ immediate reactions ” are comparatively rare. 

(2) Dangerous sensitization after the injection of horse serum is 
very seldom seen in the human subject. 

(3) While in anaphylaxis, sensitization and intoxication are 
effected by the unaltered antigen, the symptoms of serum disease 
are mostly due to the toxic action of the split products. 

(4) All these phenomena are due to a series of physical or 
physico-chemical changes, the nature of which is very imperfectly 
understood at the present time. 

(5) The reasons for variation in the toxicity of horse serum, for 
the variable tolerance shown by different individuals and com- 

_ mnunities to its presence, etc., are problems of the greatest interest 
and importance from the point of view of the individual, from the 
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point of view of the race, and from the point of view of generab 
biology; no opportunity of adding to our knowledge of these 
matters should be missed. 

I have to thank the Divisional Surgeon at No. 24 General 
Hospital, Major Copeland, and also the other officers of the surgical 
division, for their great kindness in allowing me to examine their 
cases. 
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ARRANGEMENTS FOR THE CARE OF CASES OF 
NERVOUS AND MENTAL SHOCK COMING FROM 
OVERSEAS. 

By Temporary LiguTenant-Cotonet WILLIAM ALDREN TURNER, 
M.D., F.R.C.P. 
Royal Army Medical Corps. 


Physician to King’s College Hospital and to the National Hospital for the 
Paralysed and Epileptic, London. 


In view of the widespread interest taken in the soldiers sent 
home from the British armies overseas who are suffering from 
nervous shock, neurasthenia and mental breakdown, the Director- 
General has permitted me to contribute the following information 
upon the arrangements provided in this country for the care and 
treatment of these patients. 

Cases of nervous and mental breakdown due to shock, fatigue, 
exposure and the other conditions incidental to a campaign began 
to arrive in England in September, 1914, shortly after the com- 
mencement of hostilities. The cases showed a varied symptoma- 
tology, but they could be classified into three main groups. One 
group was recognized whose symptoms were due to the bursting of 
high explosive shells in the immediate vicinity of the patient or to 
the secondary effects of the explosion, such as burial under earth 
and débris or the inhalation of noxious gases. The second group 
consisted of cases of a general neurasthenic character (using this 
term in its widest sense), attributable to exhaustion of the nervous 
system resulting from physical and nervous strain, sleeplessness, 
fear, anxiety, and harassing sights and experiences. The third 
group included cases of mental breakdown—the milder as well as 
the more severe psychoses, mental confusion, mania, melancholia, 
and delusional and hallucinatory psychoses. 

At the commencement of the War, the cases of nervous shock 
and neurasthenia were transferred from overseas in company with 
medical and surgical cases, and were treated in the general wards 
of the hospitals at which they arrived, while the cases of mental 
disorder were transferred to D Block, Netley, the established 
institution for the treatment of mental patients in the service of 
the Army. 

As cases of nervous breakdown of all kinds were coming over in 
considerable numbers in consequence of the severe fighting during 
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October and November, 1914, and as it was deemed desirable that 
special provision should be made for their treatment, Sir Alfred 
Keogh commissioned a special medical officer to proceed to France 
to report upon the cases, their nature and nunrbers, and the 
conditions under which their treatment should be carried out to 
the best advantage both during the preliminary stages in France 
and afterwards on their arrival in this country. The general 
purport of the report was to the effect that the cases of nervous 
shock and neurasthenia should be given treatment in hospitals for 
nervous diseases and in special institutions provided for the purpose, 
under the care of physicians with special neurological knowledge. 
In consequence, arrangements were made whereby cases of neur- 
asthenia and nervous breakdown were labelled on their departure 
from the base hospitals by medical officers with special qualifications 
for this work and were transferred directly to the special hospitals 
and institutions provided for their treatment at home. By these 
means cases of functional paralysis, neurasthenia and the milder 
psychoses were separated as early as possible from cases of severe 
mental disorder. 

The special institutions consisted of the hospitals for nervous 
diseases and the Red Cross Military Hospital, Maghull. This 
institution, which was built to meet the requirements of the Mental 
Deficiency Act, was handed over to the War Office in December, 
1914, as it was necessary to have a hospital suitable for those 
‘borderline ’’ cases which required more special supervision than 
could be given in hospitals.. It was desirable, also, to provide an 
institution to which mental cases might be sent from D Block, in 
order to obviate their transference to public asylums—a policy 
which was adopted in view of the special circumstances attending 
the cause of the disorders. The Military Hospital, Maghull, being 
built upon the villa pattern, provided the requirements of these 
cases. To meet the increasing number of cases, further institutions 
were added at later dates to those just mentioned—viz., the Spring- 
field War Hospital, for severe and protracted cases of neurasthenia 
and “ borderline” cases, and the Napsbury War Hospital, for cases 
of acute mental disorder requiring asylum care and supervision. 

As the cases were coming over in considerable numbers, and in 
order that all cases should receive a short period of rest and 
treatment on their return from France before being transferred 
to the most suitable institution for final disposal and treatment, 
two ‘‘clearing”’ hospitals were established early in 1915. These 
were :-— 
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(1) The Neurological Section, Fourth London Territorial General 
Hospital.—All neurological' cases, labelled as such at the British 
base hospitals overseas, were transferred to this section. There 
they received a short probationary course of treatment, with the 
result that a large number recovered rapidly and in due course were 
returned for light duty. A certain number, however, were of a 
more serious and protracted character. These were transferred 
eventually to one of the hospitals provided for the purpose—viz., 
the Maghull or the Springfield War Hospitals. In the event of a 
patient becoming insane, he was transferred to D Block, Netley, or 
to the Napsbury War Hospital. 

(2) D Block, Netley.—All cases of acute mental disorder arising 
in soldiers overseas were transferred to this section. After a short 
period for observation and discriminatory sifting, the cases were 
transferred, on the one hand, to Napsbury War Hospital should 
they be considered of a certifiable character, and to require care 
and treatment under asylum conditions; on the other hand, to 
the Maghull or Springfield War Hospitals if of a non-certifiable 
character, but requiring more care and supervision than could be 
obtained in a general hospital. 

The foregoing is a brief review of the provision for the cases of 
nervous and mental breakdown up to May, 1915. For some time 
before this date it had been noticed that a considerable number 
of neurological cases were coming from overseas directly into 
central and auxiliary military hospitals scattered throughout the 
country. Partly in order to meet the needs of these cases and 
partly in order to provide additional accommodation for the 
increasing number of cases, the Director-General established neuro- 
logical sections in all the territorial general hospitals throughout 
England, Scotland and Wales (May 24, 1915). These sections were 
ofticered where possible by physicians specially versed in nervous 
diseases. The primary object of these sections was to furnish the 
same probationary course of treatment to the cases on arrival at 
the territorial general hospitals as was given in the clearing 
hospitals, and to bring in all cases from the auxiliary hospitals 
in which suitable or sufficient treatment was not available. More- 
over, cases of a serious or protracted nature, or cases requiring | 


1 The term “ neurological” is used in this paper to refer to unwounded cases 
suffering from neurasthenia, the functional paralyses, hysteria, and the milder 
psychoses, 
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supervision of a special character could be transferred from them to 
the Maghull or Springfield War Hospitals. 

With the introduction of neurological sections into the Scottish 
general territorial hospitals, it was considered advisable that a 
special hospital should be provided in Scotland. Through the 
assistance of the Scottish Branch of the Red Cross, this was 
forthcoming in the Royal Victoria Hospital, Edinburgh, which bas 
continued to provide accommodation for cases of # neurological 
character. 

At the same time a neurological section was formed in the Main 
Hospital Building, Netley, the chief object of which was to permit 
of the removal from the convoys arriving at D Block from overseas 
all cases which the medical officers there considered did not require 
supervision of a special kind, as some cases had so far recovered on 
arrival at Netley as to be deemed suitable for treatment in a neuro- 
logical rather than in a mental section. 

In order to understand fully the arrangements existing at the 
present time for the care and treatment, of unwounded soldiers 
suffering from nervous shock, neurasthenia and mental disorder, 
let us follow from overseas two or three hypothetical patients to 
their final destination in this country. 

On arrival at one of the British base hospitals abroad, the 
soldier’s condition is investigated by a special medical officer. 
The patient then is sent to a section of a hospital according as his 
symptoms are of a neurological or a mental character. Should he 
be suffering from transitory mental symptoms, which subside 
rapidly, he is transferred from the mental to the neurological 
section as soon as it is advisable to do so. In order to meet this 
class of case, special accommodation is now being provided at the 
base hospitals overseas, so that the patient may be placed under 
the most suitable circumstances for rapid recovery. The patients 
are labelled for transference to one of the clearing hospitals at 
home: if neurological, to the Fourth London Territorial General 
Hospital, or the Neurological Section, Netley; if mental, to D 
Block, Netley. 

Neurological Cases.—On arrival at one of the clearing hospitals 
just mentioned, or at a neurological section in any territorial 
general hospital, the patient is given treatment. If his symptoms 
are slight or transitory and disappear rapidly, he is sent on furlough 
and later is returned to light duty. On the other hand, should the 
course of the disorder be less favourable, or should symptoms 
develop which require special supervision, or if it be the opinion of 
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the medical officers that the case is likely to be protracted or to 
require special treatment not available in the section, the patient 
may be transferred to one of the special hospitals for nervous 
diseases or to a special institution: (a) to the Military Hospital, 
Maghull, for the Northern and Western Commands; (b) to the 
Springfield War Hospital for the Eastern, Southern and Aldershot 
Commands ; and (c) to the Royal Victoria Hospital, Edinburgh, for 
the Scottish Command. If the patient is under treatment at one 
of the hospitals in the Irish Command, he may be transferred to 
the King George V Hospital, Dublin. 

If for various reasons it has not been possible to send patients 
home through the clearing hospitals so that they arrive directly 
from overseas at central or auxiliary military hospitals, in which 
there is no neurological section, or to which no medical officer with 
special experience is attached, a short period of treatment is given ; 
but should recovery not take place within two or three weeks, the 
patient is transferred for treatment to the neurological section of 
the nearest territorial general hospital. 

From the preceding account it is evident that every case of 
nervous shock and neurasthenia coming from overseas is given 4 
short period of rest and treatment in the hospital at home at which 
he arrives. In many instances this period is sufficient to permit of 
recovery. In other cases, sufficient opportunity is provided to 
study the symptoms with a view to the transference of the patient 
to one of the special institutions should this further step be 
necessary. 

Mental Cases.—On arrival from overseas at D Block, Netley, 
the patients are examined by the special medical officers attached 
to the hospital. All cases which are considered to be of a neuro- 
logical character are removed for treatment to the neurological 
section, in the Main Hospital Building, Netley. All patients 
suffering from the severer psychoses of a certifiable type are given: 
two or three weeks’ probationary treatment in D Block. If no 
recovery has taken place during this time, they are transferred to 
the Napsbury War Hospital, or to the Dykebar War Hospital, 
Paisley, if their domicile is in Scotland or if they belong to Scottish 
regiments. 

No mehtal cases are transferred directly to Ireland, but special 
arrangements have been made recently by which overseas cases 
of mental disorder arriving in Ireland may be treated in a villa 
attached to the Richmond District Asylum. 

The number of cases which recover during their stay in D 
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Block and are returned to light duty is negligible, but a certain 
number recover sufficiently during their stay there to be no longer 
considered as of a certifiable character. These latter are trans- 
ferred to the Red Cross Military Hospital, Maghull, or the Spring- 
field War Hospital for further observation and treatment. 

A short account may be given of the institutions to which 
reference has been made, the general character of the cases retained 
for treatment and the percentage of cases returned to light duty. 

(1) The Neurological Sections at the Fourth London Territorial 
General Hospital and the Royal Victoria Hospital, Netley. 

The Neurological Section of the Fourth London General 
Hospital is the largest of the neurological sections, and in addition 
to receiving the majority of the neurological cases sent home 
directly from overseas, it accepts patients transferred from central 
and auxiliary military hospitals in the London district and 
adjoining counties. It contains 400 beds. An important division 
of the section is the Maudsley Hospital, which is especially well 
adapted for the care and treatment of soldiers suffering from all 
forms of traumatic neurasthenia, hysteria and the milder psychoses. 

The Neurological Section of the Royal Victoria Hospital, Netley, 
occupies several wards in the main hospital building and consists of 
about 100 beds. It serves a most useful purpose in taking over for 
treatment cases which have been sent from overseas to D Block, 
but which require no longer the special supervision provided there. 
Cases are sent also directly to the section from overseas. 

The type of case observed and treated in these sections is 
similar. ‘They are: most forms of functional paralysis, especially 
paraplegia, disturbances of speech and articulation, amnesia (or loss 
of memory), the effects of terrifying dreams, mutism, deafness, deaf- 
mutism, amblyopia, ‘ bent-back,” tremblings and niotor agitations, 
tic-like movements, sleeplessness, nervous debility, indecision, loss 
of self-confidence and the milder forms of neurasthenia, simple 
mental confusion, the anxiety psychoneuroses and simple mental 
depression. 

The treatment adopted consists chiefly of rest and feeding, 
massage and electrical applications in suitable cases, baths when 
these seem indicated and psychotherapy in the form of simple 
suggestion and occasional hypnosis. 

In a general way the results of treatment at the Fourth London 
General Hospital show 40 per cent of cases returned to light duty. 
Of the total admissions 20 per cent of cases were invalided and 
20 per cent are transferred for further treatment to the special 
institutions. 
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(2) The Special Institutions—The Red Cross Military Hospital, 
Maghull, and the Springfield War Hospital.—Both these hospitals 
are constructed on somewhat similar lines, in that they are provided 
with single rooms and special accommodation for cases requiring 
isolation and supervision in addition to day rooms and dormitories. 

The Maghull Military Hospital had not been used for the 
treatment of patients before it was taken over by the War Office, 
but the Springfield War Hospital had been employed as a hospital 
for defective children for about ten years. 

The available accommodation in the two hospitals amounts to 
about 550 beds. No case is admitted directly from overseas to 
either of these institutions, as all cases have received a course 
of treatment at one of the military hospitals at home before 
transference. The patients most suitable for treatment in these 
institutions are cases of neurasthenia of a severe or protracted 
character ; the milder psychoses, such as simple melancholia and the 
anxiety psychoses ; psychoses with obsessions and fears ;° profound 
amnesia ; epilepsy ; high-grade mental defectives ; the milder types 
of primary dementia, and all cases of a functional character which 
do not lend themselves to treatment in a general hospital. 

Treatment is conducted upon general lines, rest, feeding, indoor 
and outdoor recreation, and massage in suitable cases. At the 
Magbull Military Hospital a form of psycho-analysis has been used 
with advantage in selected cases. The results of treatment at 
Maghull show about 40 per cent of cases returned to light duty. 

(3) The Mental Hospitals—Napsbury War Hospital and Dykebar 
War Hospital, N.B.—These hospitals receive the majority of their 
patients from D Block, Netley ; but Napsbury admits mental cases 
also from military hospitals in the Southern Command and the 
Midland counties; Dykebar admits also from military hospitals in 
the Scottish Command and the Northern counties. The Napsbury 
War Hospital is the hospital section of the parent asylum ; 
Dykebar is one of the most recent of the Scottish asylums built 
upon the villa pattern. The available accommodation in the two 
hospitals is about 700 beds. 

The patients transferred to these hospitals are of a certifiable 
type and include most of the severe forms of acute mental disorder 
—the confusional psychoses, mania, the graver melancholias, acute 
delusional and hallucinatory psychoses, dementia precox, mental 
deficiency with confusion, general paralysis of the insane, and 
epilepsy with mental symptoms. 

In accordance with accepted policy, none of the patients in these 
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hospitals is certified as a person of unsound mind. Each patient is 
given a reasonable period of treatment with a view to recovery. 

In consequence, however, of the accumulation of chronic and 
incurable cases which was observed a few months ago, it was 
decided (September 28, 1915) to board and discharge to asylums 
all cases of general paralysis of the insane, of epilepsy with insanity, 
and all patients who had been in asylums prior to enlistment. 
A certain number of chronic cases also are boarded and discharged 
to asylums if no improvement is recorded after a fair and reasonable 
period of observation and treatment. 

It is obvious from the nature of the disorders that the per- 
centage of cases returned to light duty must be small, but the 
figures from the Napsbury War Hospital show from 10 to 15 per 
cent of cases discharged to light duty. 
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CONTINUED FEVERS OF OBSCURE ORIGIN OCCUR- 
RING AMONG THE SOLDIERS OF THE BRITISH 
FORCES IN GREECE. 

By Lieurenant-Cotonst GRAHAM CHAMBERS. 
Canadian Army Medical Corps. 


Tux object of this paper is to call attention to some forms 
of fever of uncertain origin, treated during the last two months. 
For convenience of description as well as for the purpose of a 
classification for clinical work I shall divide the cases into three 
types. 

Typrs I. : 

This type is common, about twenty cases being admitted to 
the hospital during the last month. It is characterized by the 
commonplace symptoms of infection, such as headache and pain 
in the back and three outstanding clinical features, namely :— 

(1) Continued fever, usually of a mild type. 

(2) Enlargement of the spleen. 

(3) Slight lymphocytosis. 

As @ negative characteristic one may also mention that aggluti- 
nation tests for typhoid and paratyphoid fever A and B, made on 
various days during the second and third week of the disease, have 
proved negative. To illustrate the clinical picture I shall give a 
brief report of three cases. 

Case 3.—Private C., aged 25. Four months ago the patient 
was inoculated (two doses) against typhoid fever. He was taken 
ill on December 3, 1915, with headache, pain in the back, slight 
chills, fever, loss of appetite and nausea. Coryza was absent. On 
the second day of the disease there was slight pain in the abdomen 
which was relieved by a laxative. Patient was admitted on 
December 7, four days after the apparent beginning of the 
disease. 

Present conditions : Patient complains of slight headache, weak- 
ness and a general feeling of malaise. The dorsum of the tongue 
is coated with a white fur and the tip and edges are red. The 
appetite is poor ; constipation is present. The spleen is palpable 
and its consistency increased. Temperature 100° to 102° F. 
Pulse 75 to 85. Blood culture is negative. 

On the following day temperature diminished but the fever 
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continued at a low level until December 13, the tenth day of the 
disease. The agglutination tests for paratyphoid fever A and B, 
were negative on the ninth day of the disease. The agglutination 
test for typhoid was sensitive at a dilution of 1 in 125. The spleen 
continued to be palpable until the thirteenth day of the disease. 
On the fifteenth day of the disease the agglutination tests were 
repeated with results the same as those of the ninth. 

Case 2.—Private John A., aged 19, was inoculated against 
typhoid (three doses) in April, 1915. He was taken ill on Decem- 
ber 24. Complaint : Headache, loss of appetite, nausea, feeling of 
soreness in various parte of body. On the third day of his illness 
was admitted to hospital. 

Present condition: Temperature 101° to 101°4° F. Pulse 90; 
white blood corpuscles, 8,400. Differential count: Large mono- 
nuclears, 9°8 per cent ; lymphocytes, 38°8 ; polynuclear neutrophiles, 
45 per cent; eosinophiles, 4 per cent; basophiles 0°8 per cent; 
undetermined, 1°6 per cent. Liver and spleen palpable. Other 
organs normal. 

December 31, agglutination tests.—Typhoid negative; para- 
typhoid A and B, negative.. Temperature normal; spleen 
palpable. 

January 3.—Temperature continues to be normal. Spleen still 
palpable. 

January 6.—The agglutination tests gave the same results as on 
December 31. Spleen not palpable, but physical signs indicate that 
it is enlarged. 

Case 3.—Corporal Robert A. S., aged 22, admitted to hospital 
December 25, 1915. Patient was inoculated (two doses) against 
typhoid. Four weeks ago had an attack of diarrhoea. On Decem- 
ber 24, one day before the date of admission, began to suffer from 
headache and soreness in various parts of the body, pain in the 
abdomen, and slight soreness of the throat. 

Present conditions: December 26, patient complains of headache 
and pain in various parts of body. Face is flushed; tongue is 
covered with a white fur; temperature 100° to 102° F.; white blood 
corpuscles, 8,600. 

January 2.—White blood corpuscles, 10,200; temperature 99° 
to 101° F. There has been a continuous fever since date of admis- 
sion. Spleen is palpable. 

January 7.—Agglutination tests : Typhoid fever, 1 in 100; para- 
typhoid A and B negative. No bacteria of enteric type found in 
stool. 
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January 8.—White blood corpuscles, 9,200. Differential count : 
Large mononuclear, 12 per cent; lymphocytes, 29 per cent; poly- 
nuclear neutrophiles, 55 per cent; eosinophiles, 2 per cent; 
basophiles, 0°68 per cent; mast cells, 1 per cent; transition, 
1 per cent. . 

January 9.—Spleen diminished in size. 

January 14.—Agglutination tests the same as on January 7. 

The morbid condition invariably begins abruptly with pain in 
head, back, and other parts of the body. Nausea is common, and 
when present is not infrequently followed by vomiting. The 
appetite is generally diminished. The dorsum of the tongue is 
covered with a white fur, and frequently the tip and edges are red. 
In many cases there is abdominal pain in the early stages of the 
disease, but diarrhoea is not a common manifestation. On the 
fourth or fifth day of the disease the spleen as a rule becomes 
palpable. The hardness of the spleen is about of the same degree 
as that of paratyphoid fever. Some of the patients complain of 
pain in the region of the spleen. This may be due to distension 
of the capsule of the viscus or to perisplenitis. The spleen remains 
enlarged during the course of fever, and in some cases the enlarge- 
ment continued for several days after the temperature became 
normal. 

The fever is of the continued type, with considerable daily 
remissions. The maximum temperature is not higher than 108° F. 
The morning temperature is usually below 100° F. The course of 
the fever is from six to fourteen days. There have been no relapses 
in this type of fever. 

An examination of the blood after the first few days of the fever 
shows a relative increase of the lymphocytes. The number of 
leucocytes varies from 8,000 to 16,000. 

It is evident from the study of the symptomatology which we 
have given that the nature of these fevers is obscure. The blood 
count, the bacteriological and serological tests exclude, we think, 
typhoid fever and paratyphoid fever A and B. The clinical picture 
is also different from that of influenza. 

The fevers of this type exhibit a very close resemblance to 
paratyphoid fever. In paratyphoid, as in these fevers of obscure 
origin, there is frequently a sudden onset; abdominal pain is a 
common symptom in the early stages, and the spleen is enlarged 
and exhibits a considerable degree of hardness. There are, how- 
ever, three characteristics of the fevers of Type 1, which exclude 
paratyphoid fever A and B. These are :— 
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(1) The presence of a slight leucocytosis (in paratyphoid 
fever A and B, leucopenia is a common manifestation). 

(2) The short duration of the fever, six to fourteen days. 

(3) Agglutination tests negative on various days during the 
second and third week-after the beginning of the fever. 


Typx II. 


The essential characteristic of this form is the preserxce of 
leucopenia or normal blood count. We have notes of only four 
. cases of this type. According to these reports the symptomatology 
is somewhat variable. In two the fever began suddenly, ixa the 
other two insidiously. In the latter eosinophilia was present-—the 
blood count in one being 4,200 with 8 per cent of eosino philes 
and in the other 6,500 with 9 per cent eosinophiles. Differential 
counts were not made in the other cases. In the two characte: rized 
by eosinophilia the fever was low grade—the temperature frequa ently 
being normal in the morning. The spleen was not enlarged in 
either of these cases. In one the duration of the fever wass two 
weeks; in the other the fever bad not disappeared at the exad of 
four weeks. In the latter case a blood count made at the e x24 of 
the fourth week showed 7,500 white blood corpuscles and <& pe 
cent eosinophiles. The presence of eosinophilia in these.casess WS 
of diagnostic value as it excludes typhoid and paratyphoid feve x - 


Tyre III. 


These fevers are about as common in our hospital as those of 
Type I. In the symptom complex of this type there are  #¥° 
essential symptoms. 

(1) Neutrophilic leucocytosis, at least in early stages of the 
fever. In the later stages lymphocytosis is frequently present. 

(2) Fever of a continued, intermittent or relapsing type and 
frequently of long duration. Per 

In many cases the onset of this type is sudden and characte = 37° 
by headache, pain in limbs, chilliness, fever and general mak sae 
The clinical picture at this stage may suggest the presence <—& if 
influenza. In four cases the illness began with symptom = 
dysentery. Case 3 of this type is one of these. This suggests tbe 
possibly some of these fevers are general infections causec# : 
bacilli of the dysenteric group. As the dysenteries are believe <4 


be general infections caused by various forms of bacilli (SE ish 
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Flexner, Y, etc.), it is not improbable that one may produce a 
clinical picture such as described in Case 3. 

The duration of the fever is very variable. In some cases the 
fever is of long duration (four to six weeks). In the course of the 
fever, intervals during which the temperature is normal are 
common. These afrebile periods alternating with periods of fever 
may suggest the presence of relapsing fever (see fig. 1). There is, 
however, generally a want of regularity in the temperature curve. 
Moreover, the spirillum of relapsing fever has not been found, 
although looked for in severa] cases. The blood picture is, we 
think, somewhat distinctive. In the early stage there is present 
a neutrophilic leucocytosis with a blood count of 10,000 to 20,000. 
In the later stages the neutrophilic leucocytosis may be replaced 
by alymphocytosis. An interesting feature about the cases with 
a relapsing form of fever is that a slight leucocytosis may be present 
during the afebrile period. With the onset of an attack, however, 
the blood count is increased. 

The condition of the spleen is variable. In several cases of 
fever of long duration there was no evidence of enlargement, in 
others it was enlarged but never to the same degree as that of 
cases of Type J. 

To illustrate the clinical pictures exhibited by these fevers I 
shall report briefly the clinical records of three cases. 

Case 1.—Corporal P. was taken ill on December 12, 1915, with 
headaches, sensation of chilliness and pains behind the eyes. His 
affection was diagnosed as influenza. After five days his fever 
disappeared. On December 19, the seventh day of his illness, he 
was transferred to hospital. On the day of admission his tempera- 
ture was normal; spleen palpable. His temperature continued to 
be rormal till December 30, when it quickly rose to 108° F. With 
the rise of temperature he suffered from symptoms similar to those 
.of the first attack. White blood corpuscles, 19,000. Differential 
count showed the presence of neutrophilic leucocytosis. On 
January 3 the leucocyte count was 13,000. The temperature 
became normal on January 5, 1916, and a few days later the 
enlargement of the spleen disappeared. 

Case 2.—Private }3. was taken ill on December 13, 1915, with 
fever, headache (frontal), pain in limbs and general malaise. On 
the same day he was admitted to hospital. Two days later his 
temperature was normal. On the fifth day of his illness his tem- 
perature rose again and the patient suffered from the same sym- 
ptoms as in the first attack of fever. He was transferred to a 


632 Continued Fevers of Obscure Origin 


general hospital on the following morning, the sixth day of his 
illness. His temperature was then normal. He was pale and 
weak but otherwise felt well. Spleen was not palpable. Five days 
later his temperature rose abruptly to 103° F. There was no 
chill. Leucocyte count 14,600. Differential count showed neutro- 
philic leucocytosis (polymorpho-nuclears) 78 per cent. On the 
following day his temperature was normal. Since then there 
have been three relapses at intervals of six and seven days. I During 
the attacks of fever the blood has been repeatedly examined, special 
attention being directed to the detection of the organism of maalaria 
and relapsing fever. 

Blood counts: December 31—white blood corpuscles, 12,000; 
January 3—white blood corpuscles, 14,000; January 15— white 
blood corpuscles, 8,600. 

Differential count (January 15): Polymorphonuclear, 5O pet 
cent; large mononuclear, 11 per cent; lymphocytes, 30 per ent; 
eosin, 4 per cent. ; 

The course of the temperature is illustrated in fig. 1- OM 
December 31, thirty-five grains of quinine sulphate per dienm were 
administered without materially altering the course of the feve=T- 

Case_3.--Private B. was taken suddenly ill on Decembe © 2 
1915, with pain in the abdomen, diarrhoea, and tenesmus. “here 
was no blood in the stools. On the same day he was admité <4 to 
hospital. Temperature 99°3° F. On December 26 the diax- s7be4 
was much better but the patient complained of pain in the wight 
inguinal region. There was some rigidity and tenderness i x2 the 
region of the cecum. There was no vomiting and the bowels “eT? 
regular. White blood corpuscles, 8,000. On January 7 tenn g>¢'* 
ture began to rise. White blood corpuscles, 10,000: polymox” Ph” 
nuclear, 79 per cent. Patient still complains of slight pain i =® the 
region of the cecum. Spleen not palpable. 

January 12.—Since January 7 the temperature has cont i gaued 
with frequent remissions and intermissions. Spleen is not palp> =e. 
White blood corpuscles, 10,400. The course of the temperata= 7°“ 
illustrated in fig. 2. 


REMARKS ON THE ORIGIN OF THE FEVERS. 


In speculating as to the nature of the fevers, I shall lima #& my 
remurks to a brief discussion of the probable causative agents. 

The probable causative agents of the fevers of Type I 
Type II are, I think, contaminated water and food. My rea 
for holding this view are :— 
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(1) The fevers resemble typhoid and paratyphoid fever in many 
of their characteristics, and (2) disorders caused by contaminated 
water and food are very common among immigrants to this country. 

It is well known that the so-called food poisoning is common 
among immigrants in Macedonia, Egypt, and other countries in 
which little attention is given to preventive medicine. In or-der to 
preserve health an immigrant must be very careful in the sel ection 
of a dietary, especially during hot weather. Any uncooked. food- 
stuff which may be contaminated by flies or through wzant of 
cleanliness on the part of the natives is to be avoided. Milk 
produced from cows or goats frequently contains path ogenic 
bacteria and, therefore, should not be used in the uncooked 
condition. The same care should be exercised with regard to other 
food-stuffs. In order to be safe from infection most food —stuffs 
produced in the country must be well cooked. 

An interesting feature about this food poisoning is that the 
natives are less susceptible than immigrants. The reason wh -y this 
is the case is probably that the native population is more ox less 
immunized to many bacterial infections conveyed by diseaseal food. 
This fact has a bearing on the origin of the fevers under cons 2 dera- 
tion in the paper. If, for instance, a soldier sees a native dri x2 king 
water from a stream, he is apt to think that it is safe for him #0 40 
the same. This condition of affairs is principally due, I belie-we: t0 
want of instructions on personal hygiene and preventive mec acine 
among the soldiers. 

In order to make clear what is meant by the term, food-po 2 502- 
ing, I shall, in this connexion, briefly discuss the subject. 

Practically all cases of the so-called food poisoning are zacute 
infections due to the presence and activity of micro-organa S™5- 
These belong to either the paratyphoid or hog cholera group, that 
is to say, they extend from the typhoid bacillus at the one end 
the colon bacillus at the other. There are many intermecd 3#€ 
forms in this group, though there are missing links in the cha 
Thus there are the paratyphoid bacilli, the organisms of 1 ag 
and Kaiser—paratyphosus A and paratyphosus B—the bacill 2 if 
the dysenteries, the hog cholera bacillus (Bacillus cholere su 2 + of 
Salmon and Smith), the B. psittacosis, the B. icteroides, the 
B. typhi murium, B. enteritidis of Gaertner, the B. paracolo wi ol 

Burton, and the B. pseudotuberculosis rodentium of Pfe#® set, 
besides others. Under certain conditions, or in overwhelr = #126 
numbers, a number of these bacteria are capable of produ <=> #6 
gastro-intestinal disturbances or general infectione. 
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The sources of these bacteria are such animals as suffer during 
life with puerperal fever, uterine inflammations, navel infections 
(in calves), septicemia, pyemia, diarrhoea, and also from local 
suppurations; or from meat or other food-stuff which has become 
contaminated by flies or by carriers of the germs. 

F. A. Bainbridge, in the Milroy Lectures on Paratyphoid and 
Meat Poisoning, considered these as distinct diseases caused by 
different bacilli, yet closely related. Paratyphoid fever is caused 
by B. paratyphosus A and B. Meat poisoning he regarded as 
caused by the B. enteritidis of Gaertner, or B. choler@ suis. The 
former infection resembles typhoid fever; the latter an acute 
gastro-enteritis. It is the meat of cows and calves which is most 
often responsible for meat poisoning, mutton having never been 
convicted, and the pig in only one outbreak. 

It is probable that the classification of Bainbridge will not bear 
the test of future clinical and bacteriological investigation. There 
are probably micro-organisms in the typho-colon group other than 
the B. typhosus and the B. paratyphosus A and B, which may 
cause continued fevers, such as those of Types I and II under 
discussion in this paper; also other animate agents of poisonous 
meat than the bacillus of Gaertner and the bacillus of hog cholera, 
which may cause gastro-enteritis. Moreover, germs such as the 
bacillus of Gaertner and the B. cholera suis, which usually give 
rise to a complex of symptoms which is designated gastro-enteritis, 
may sometimes produce a continued fever and other symptoms 
more or less similar to those of typhoid fever. 

The origin of the fevers of the Type III appear to be even more 
obscure than those of Types I and II. In discussing the charac- 
teristics of the fevers of Type III, attention was called to the 
possibility of some of the fevers being general infections caused 
by a bacillus of the dysenteric group. 
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A NOTE UPON THE EMPLOYMENT OF BLOOD TRANSFUSION 
IN WAR SURGERY. 
By Mason EDWARD ARCHIBALD. 
Canadian Army Medical Corps. 


Ir can now hardly be gainsaid that the transfusion of blood, w Ihether 
by the direct or the indirect method, is a procedure which, in «certain 
circumstances, turns the scale and is absolutely life-saving; and in this 
War, it would seem, a priori, that the indications for using transs fusion 
ought to present themselves not infrequently. It is fairly certai x2 that 
the method finds its clearest indication and secures its best resuxlts in 
cases of uncomplicated hemorrhage. Now it may be urged th sat the 
cases of uncomplicated hemorrhage are rare; that severe shaoock is 
frequently coexistent; as that, in other cases, serious infecticon, 
multiple visceral injuries or injuries to the thorax are present, all of 
such a nature as to render any raising of blood-pressure inadvisable » oF 
forbid operation, or to make nugatory even the success of a posible 
operation. Such considerations have a very definite weight. Wet, to 
judge from my own experience, I cannot but conclude that there <xists 
a fair residue of cases in which transfusion promises much. Ta st at 
least is my conclusion in regard to the secondary hemorrhags® © 
common in Base Hospitals; as for the emergencies seen in Cass walty 
Clearing Hospitals near the Front, especially the hemorrhages from 
injuries to the extremities and the abdomen, my experience is yee & 100 
small to justify anything more than the mere suggestion that tran £ ©8100 
is worthy of trial. 

Hitherto, in the literature of the War, I have not come across ®Y 
published record of work along this line. It is altogether likely thats such 
work has been done. If 8o, these remarks may serve @ useful purpo>? ” 
stimulating discussion ; for I am convinced that the method des<= 
both trial and discussion. 

It is perhaps legitimate to suppose that the transfusion of blood would 
long since have been widely employed in work at Casualty Cle 2m 
Stations had not the impression prevailed that the technique demz® aan 
too much, in time and in skill, of the surgical specialist; and also poss sii 
that the donors might be diflicult to get, or that, on the other evan es 
preliminary hemolysis tests, difficult and time-consuming, were nece=* 1 
All of these fears, are, I think, groundless. As to donors, I have fouc® a re 
the slightest difficulty in securing a volunteer from among the very slit een 
wounded, those who are to be returned to duty within the week. 
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danger from hemolysis is minimal, and can be disregarded in a matter 
of such urgency. Finally, as to the technique, it is now abundantly 
proven that the earlior methods of Crile and of Carrel, involving direct 
suture of vessel to vessel, are uanecessary, and that the easier indirect 
methods are not only sufficient, but possess the advantage of giving an 
exact measurement of the amount of blood transferred. 

My own preference before the War was for the Kimpton tube, and we 
brought over six of these from Canada. They have been used five times 
in four cases, and have been most satisfactory in making the procedure 
easy. On the other hand they labour under certain disadvantages in so 
far as the Army’s needs are concerned, and particularly so at the Front. 
They have to be coated with sterile hard paraffin on the inside before each 
time of using, and they are not on this side of the water immediately 
obtainable; while, being made of glass, they are apt to break. 

There is, however, another method, the citrate method, recently 
brought forward, which seems to me peculiarly suited for easy adoption 
in Army work. Indeed, the chief purpose of these remarks is to call 
attention to the fact that we have in the citrate method a means of trans- 
fusing blood so simple that it can be done by a junior medical officer with 
the instruments at hand in any Clearing Hospital, and in the same 
time that it takes to give an intravenous saline. The principle is old. 
It depends upon the use of a solution of sodium citrate to prevent 
clotting. But its application to blood transfusion, and the experimental 
working out of the necessary safeguards for its use in the human, are 
rather new. The subject is ably reviewed in an article by Lewissobn, in 
the July number, 1915, of Surgery, Gynecoloyy and Obstetrics. The pro- 
cedure consists, briefly, in doing a venesection, collecting the blood in a 
glass graduate in which has been placed a measured quantity of sodium 
citrate solution, and injecting this blood into the exposed vein of the 
recipient. I have used the method only four times so far, myself, and it 
has gone perfectly. On the first occasion I exposed the vein of the donor, 
under novocain; inserted the end of an ordinary glass medicine-dropper 
into the distal end of the vein, a bandage having been tied round the arm 
above; and allowed the blood to flow, which it did freely, into a glass 
vessel, until 17 ounces were collected. An assistant held the vessel, 
in which 1} drams of a 10 per cent solution of sodium citrate in 
distilled water had been previously placed, and stirred constantly with a 
glass rod. After 8 ounces had been taken, a further 14 drams of 
the solution were added, that being the proportion of citrate advised for 
each quantity of 8 ounces. (The original recommendation is 5 cubic 
centimetres of a 10 per cent solution of sodium citrate to 250 cubic 
centimetres of blood; or 30 cubic centimetres of a 2 per cent solution 
to 300 cubic centimetres of blood.) Thereupon, the vein of the recipient 
being exposed, and an ordinary cannula provided with a short picce of 
rubber tubing being inserted, the blood was injected with an ordinary 
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4-ounce glass syringe. There would appear to be no danger of clotting. 
Nothing could be more simple. One can deal with the blood as one 
would deal with saline. On subsequent occasions I avoided incising to 
expose the vein, and merely plunged a large-sized needle (from the Potain 
aspirator) into the distended vein, as one takes a blood culture. 

The value of transfusion, judging from one’s own observations, lies 
chiefly in the quick supply of oxygen to tho cells of the exsanguinated 
person. It is remarkable to see the immediate return of colour in the 
face of the blanched patient ; and, moreover, it is now generally ad mitted 
that the transfused red cells remain alive and carry on normal function. 

We are yet naturally uncertain as to the results. Undoubtedly the 
procedure if extensively tried at the Front, as I venture to recon> mend, 
will in many cases accomplish nothing, or too little. We have to consider 
above all the coincidence of shock, for which, as has been shown re cently 
by Libmann and Ottenberg, transfusion of blood is of little, if any, value. 
The recent work on shock seems to prove clearly enough that thzat con- 
dition ig due to no primary loss of power in the vasomotor centre, mor to 
lack of blood, but rather to the displacement of a critical amount of blood 
from the arterial to the venous side of the circulation and its reten & ion to 
a large extent on that side. Consequently a transfusion of blood m2 ay do 
no more good than the infusion of an equal quantity of saline, ani often 
enough neither could work any lasting benefit. On the other hand, ©seS 
of shock complicated by severe hemorrhage might be tided over- by * 
transfusion of blood and recover from their shock when they othe xwisé 
would not. 

Where a severe infection is present, particularly if it has becca xe & 
septicemia, one can hardly expect often to save life by a transf v2 S!00- 
One of my cases, with gas gangrene of the thigh, exsanguinated a ndin 
very bad general condition, was sufficiently improved by a transfus 1? 40 
stand an amputation in the upper third; but he died a day latex- from 
extension of his infection. Such a type of case would yield man 7 dis- 
appointments. It might be questionable, also, whether a very 2°88 
effusion of blood into the thorax should indicate a transfusion. Pro k>ably 
not, as such patients so rarely die of hemorrhage pure and si rxaple. 
At most one might do it with coincident aspiration of blood frox™? the 
thorax and insufflation of oxygen for compression of the lung, as w e id 
at base after the lapse of a week or so. With regard to the abdo ginal 
cases, in which so often operation discloses a belly full of blood, I & miter: 
tained, from a priori considerations, high hopes that tranfusion <7 oF 
save many lives. But with observation of the cases of others, a eed? 
post-mortems and with the study of my own cases (at present numl> <> Tint 
only some thirty-five it should be said) I have become gradually impr < = 
with the belief that shock kills more often than pure hemorrhage ; bs 
that, even when a considerable amount of blood is found in the ora 
the later death, if it occurs, is often more directly the result of thes Ine 
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than of the loss of blood. It falls to be said that some of those with 
whom [I have discussed this question, whose experience is much greater 
than my own, maintain that hemorrhage, rather than shock, is the great 
cause of death in the first day or two after an abdominal wound. If their 
opinion is correct, transfusion is all the more indicated. If not, trans- 
fusion is still indicated, but disappointments must be expected. And in 
either case, if we are to diminish the still high mortality of the abdominal 
cases, transfusion, I think, is the first and most promising means that 
demands trial. if i 

I append a short synopsis of the cases of transfusion of blood and with 
which I have had to do. Four transfusions in three patients were done 


last autumn in a general hospital, all at the base, for secondary hamor- , 


rhage of very severe degree. Of these, two were done by myself and 
two by a colleague (Major Hill), who kindly allows me to use his notes. 
Finally, five more have been done in a Clearing Hospital at the Front 
within the last three months. 

Case 1.—Very extensive foul shell wound, tearing through the 
posterior thigh muscles. About the eighth day a hemorrhage of 
moderate severity occurred, controlled by packing. Three days later 
a second and very grave hemorrhage, leaving the patient almost pulse- 
less. Intravenous saline was given, which did but little good. Under 
anesthetic, impossible to find bleeding point, because of cessation of 
bleeding. Pulse disappeared entirely on the table, and patient was 
apparently :2 extremis, whereupon 250 cubic centimetres of blood were 
transfused. The effect.was quite remarkable. Some colour reappeared 
in cheeks and ears, and the pulse was restored. He rallied well, but ran 
a very high temperature for a week (103° F. to 105° F.), which was 
ultimately found to be due to a streptococcus septicemia. Then he had 
a third slight hemorrhage easily controlled, and on the following day 
a fourth severe one. He was again reduced to an almost pulseless con- 
dition, was blanched, and was quite lethargic. An intravenous saline of 
nearly two pints did not alter his condition a whit; but a transfusion 
of 700 cubic centimetres of blood an hour later worked a most remarkable 
change. Some colour returned immediately; his pulse grew fairly strong 
though rapid; he became bright again and demanded things with all of 
his former irritability ; and in fact one could hope with some reason that 
he would pull through. Unfortunately, during the night he had a fifth 
small hemorrhage, became extremely restless, and died some twenty 
hours after the last transfusion, largely from hemorrhage, partly from 
sepsis. Post-mortem showed a tear in the profunda femoris. It had 
never been possible to catch it bleeding. 

Case 2.—A severe shell wound of the right buttock, penetrating the 
pelvis, with small tear of the rectum. Early development of gas gangrene, 
or at least of gas, under the buttock muscles, spreading rapidly down 
under the deep fascia to the popliteal space, where it was first detected. 
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Very extensive incision from buttock to knee laying open the whole 
region and baring the sciatic nerve. Improvement for several days. 
Then a moderate secondary hemorrhage which ceased spontaneously ; 
this occurred at 5 p.m. At midnight a second and severe hemorrhage 
which left him practically pulseless. Transfusion of 500 cubic centi- 
metres of blood, following an intravenous of thirty-five ounces saline, 
which had done absolutely no good. The blood worked the same 
remarkable change for the better as was;described in the first case. But 
at 5a.m. a third bad hatmorrhage carried him off before help could be 
given. At no time, not even at post-mortem, could the point of bleeding 
in the vast wound be discovered. It was probably inside the pelvis. 

Cuse 8.—A boy, with a shell wound in the shoulder, the frawgment 
having gone right through the deltoid inwards; there had been very little 
infection, and the wound was healing well, when nearly three weekx 8 after 
the injury he had a most severe hemorrhage. On the operating tas ble he 
was quite pulseless, and absolutely blanched. An intravenous sali me did 
no good. A transfusion of 750 cubic centimetres of blood was therm done, 
with the same gratifying results. The wound was then opened, send a0 
opening in the terminal ‘portion of the axillary artery found. The artery 
was ligatured. The boy made a splendid recovery, and in about ten or 
twelve days was discharged to England. It is tragic to relate that Exe was 
one of those who went down in the “ Anglia.” 

The following five cases occurred in a Casualty Clearing Hospit «1 :— 

Case 4.—An extensive shell wound of the upper thigh, tearing. ¥8Y 
part of the adductors, and of the quadriceps, and two inches oF the 
femoral artery just below the apex of Scarpa’s triangle. The feo mmorsl 
vein was not torn, but was thrombosed over three inches of its e<Ut®- 
The foot was warm, though the pulse could not be felt. He hact bled 
a great deal. Condition was desperate; but an intravenous saline 
improved it sufficiently to allow an exploration of the wound unde Jocal 
anesthesia, at which the details of the above description were mad @ oat. 
Amputation seemed too risky then. The next morning, twenty —four 
hours after .admission, gangrene of the toes was beginning to showw » and 
also gas gangrene of the muscles in the open wound. Ampu #208 
imposed itself; but his pulse and his general condition were extres EY 
bad. A transfusion of sixteen ounces blood, taken from a volaa mee 
patient in the ward, was performed. It was sufficient to change me ver} 
bad operative risk into a reasonable one, and a flapless amputation % * i 
upper third was done which the patient stood very well. He azes™ 
about twenty-four hours, however, from extension of the gas gangres me t 

Case 5.—Wound of abdomen from fragment of shell. Admitt oA 
3.30 p.m., having been hit two or three hours previously. He bs 
very pale; the pulse was 76 and very weak. His blood-pressure® bs 
75 systolic and 55 diastolic (Tyco’s instrument). He was in great zm” 
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and was obviously suffering from severe shock. The wound of entry was 
in the mid left rectus, two inches above the umbilicus, and the missile 
could be felt under the skin in the right loin posteriorly. Operation was 
begun at 4 p.m. There was found a large amount of blood in the pelvis 
and in both flanks. The root of the mesentery in its upper part was 
infiltrated with blood. The missile had perforated both walls of the 
stomach near the greater curvature. Bleeding seemed to have stopped, 
and its source could not be determined, but was thought to be from the 
gastric vessels. The tears were sutured, and at the close of the opera- 
tion he was given seventeen ounces of blood to which had been added 
five drachms of a ten per cent solution of sodium citrate, in the manner 
already described. During the operation the patient had become pulse- 
less. The blood transfused made his pulse palpable, and indeed sufficiently 
80 to give one hope that he would rally. Yet it did not restore his colour 
to any noticeable extent. After this temporary improvement which 
lasted some three or four hours, his pulse failed rapidly, and he died at 
midnight at about twelve hours after being hit, and seven hours after 
operation. At post-mortem it was found that no fresh bleeding of any 
extent had occurred. A wound of the second portion of the duodenum 
on its postero-lateral surface and a ragged perforation of the lower pole 
of the right kidney, without injury to the renal vessels, had been over- 
looked at the operation. It seemed reasonable to conclude that the 
cause of death, while in part hemorrhage, was largely shock., The total 
amount of blood lost did not by itself appear to be sufficient to account 
for death. 

Case 6.—Admitted April 5, 1916, at 7.30 p.m. Was hit about 
_ 2.30 p.m. by fragment from a high explosive. Wound of entry in arm 
at lower border of axilla; wound of exit on outer aspect over rotundity 
of deltoid. He lost on the road back to the field ambulance a lot of 
blood, and again a great deal during the ride into the clearing hospital. 
On arrival, he had a sighing respiration, his mucous membranes were 
absolutely white; he was very cold; he had an involuntary movement 
of the bowels; neither radial nor brachial pulse could be felt in either 
arm. ' An intravenous saline of forty-five ounces was given immediately ; 
after which his blood-pressure was taken and found to be 70 systolic 
and 50 diastolic, although to palpation the pulse was still unobtainable, 
and he was still lethargic. Blood-pressure measurements have all heen 
taken by auscultation. Consequently, it}was decided to give him citrated 
blood, which was done about 9 p.m. After not more than two ounces 
had been injected, he half raised his head, made a sort of inarticulate 
noise, and seemed to be in momentary distress of some kind: turned his 
head to the right, and, as was found by touching the cornea, became 
unconscious. The injection was immediately stopped; and within five 
minutes he awoke, became as before, answered questions slowly and as if 
very tired, but quite rationally, and was found to have no sense (either 
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then or later) of what had happened. Presumbably, it was one of the rare 
accidents due to isoagglutinins, known to occur with blood transfusion. 

About midnight, as he still remained pulseless, he was given a second 
intravenous of saline, but this time with gelatine, which we have found 
holds the pulse up much longer than the saline alone (twenty-five 
grammes of gelatine, specially sterilized, to thirty-two ounces saline). 
This gave him a pulse which was maintained from that time on, though 
for the next day it was only just palpable. In forty-eight hours from the 
time of being hit, his arm was gangrenous up to near the shoulder and 
contained gas, which also invaded the tissues towards the scapula and 
over to the sternum. An exarticulation at the shoulder-joint was done, 
and free incisions made in the pectoral and scapular regions. A day 
later, gangrene had invaded the infra spinatus muscle, and this was cut 
out under novocain. He then made a steady recovery and was 
discharged to base on April 18. 

Case 7.—Admitted at 8.45 a.m. April 6, 1916, suffering from very 
extensive wounds of the left knee, the right foot and the right thigh. He 
had lost a great deal of blood and was also in shock, with pulse a mere 
flicker, running 140 approximately, and blood-pressure 45 systolic, 
diastolic being unobtainable. Rectal saline with coffee and brandy failed 
to improve his condition. An intravenous saline with gelatine given at 
1.380 p.m. brought his blood-pressure up to 45 systolic and 45 diastolic 
At 3 p.m. his systolic pressure was 75: and at 4 p.m. it was 72, while 
diastolic was 60. 

At 4.30 p.m. the left leg was amputated above the condyles ; and the 
vast wound in the middle of the right thigh was cleaned by cutting away 
all necrotic muscle. It was badly fouled with straw and soil. At the 
close of the operation, the pulse had disappeared at the wrist, respirations 
were rapid, and he was very pale. The citrated blood obtained the night 
before for Case 6 had been preserved; and this was now injected into 
this patient’s vein, about sixteen ounces in all. It brought back quite 
a pink colour to the face and restored the pulse which was counted to 
130. He rallied fairly well and one felt able to hope for recovery, but 
gas gangrene declared itself the next afternoon in the right leg and 
advanced so rapidly that operation was out of the question. He died at 
6.10 a.m. on April 8, about forty-eight hours after the injury. 

Case 8.—Admitted 12.5 a.m., April 16. Large shell wound of the 
left buttock. He was clearly suffering both from shock and hemorrhage. 
He had been wounded during the previous evening. He was very cold. 
The thermometer would not register above 92°. He was quite pulseless 
in radials, brachials, and even carotids. His blood-pressure could only 
be got by auscultation; the sounds were just heard at 50, very faint, 
and disappeared entirely at 40. Respiration sighing; and pulse counted 
with the stethoscope was 116. He was lethargic, but was deeply under 
morphia. In spite of whisky and hot drinks and plenty of artificial heat, 
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he did not improve. At 2 a.m. his blood-pressure had sunk to 40 systolic 
and 28 diastolic. At 2.30 a.m. he was given fifty ounces of saline intra- 
venously, and his blood-pressure rose to 78 systolic and 40 diastolic, 
the pulse becoming perceptible. The pulse disappeared again, however, 
in less than two hours. At 5.30 a.m. be was given sixteen ounces of 
citrated blood, and Esmarchs were applied to the right leg and to both 
arms. Upon this the pulse returned, though very feeble and flickering, 
but’ some colour was restored to lips and ears and he became much more 
alive. The corneal reflexes, which were before practically abolished, 
became active. He spoke, and soon complained of pain from the 
Esmarchs, which were removed from the arms at 6.40 a.m. He then 
failed rapidly again, and died at 7.15 a.m. 

The post-mortem showed a large ragged wound of the left buttock, 
widely disorganized gluteal muscles, extensive comminution of the wings 
of the ilium; retro-peritoneal haemorrhage behind rectum, sigmoid, and 
whole left side as far up as the level of the spleen, and across to near the 
mid-line, but without perforation of the peritoneal cavity. The lungs 
were full of blood and oedematous fluid, though one could hardly speak 
of an acute cedema of the lungs; and the right beart was dilated, and 
contained, with the auricle and great veins, a fair quantity of blood ; 
while the left ventricle was firmly contracted in systole, and aorta was 
empty. The blood emptied from right heart did not clot and retained 
a reddish tinge; and it was thought to be probably part of the transfused 
blood. The liver was a bit pale, but the heart muscle was normally red 
and firm. This seemed to prove that the patient was not exsanguinated, 
and had died chiefly from shock. 

Of the eight patients, therefore, one was saved by transfusion; and 
one recovered after alarming symptoms due probably to isoagglutinins in 
the donor’s blood, in spite, therefore, of the transfusion. Our efforts in 
the other six patients were defeated, twice by the repetition of hemor- 
rbages with the coincidence of sepsis; twice by gas gangrene ; and twice 
by the preponderating effect of shock. Only desperate cases have been 
chosen. 

It may be urged that sixteen ounces is an insufficient quantity to 
transfuse. This may be so. Yet I cannot but think that a pint of fresh 
blood ought to be sufficient to tide a man over the immediate danger of 
a large hemorrhage, as indeed it clearly did in certain of our patients. 
If severe sepsis and shock complicate the picture, it is doubtful whether 
a larger quantity of blood would accomplish more. 

In the first three patients, those with secondary hemorrhage, treated 
at the base, the blood was given by the medical officers, who were keen 
to volunteer. It was found that the withdrawal of sixteen ounces affected 
them not at all. Twice, however, twenty and twenty-four ounces were 
taken, and then the oflicers concerned did experience for a couple of days 
a feeling of lassitude and easy fatigue, although neither was obliged to go 
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to bed or even give up his service. At the Front, the volunteers for the 
four transfusions were got without the least trouble. There will always 
be more than enough men willing to give blood for the sake of a badly 
wounded soldier. The question, of course, has a military side to it. 
Will the volunteer be disabled from duty? The answer from the medical 
side can, in my opinion, be a reassuring one. The withdrawal of sixteen 
ounces or even of twenty ounces should not lessen a man’s physical 
capacity for more than two or three days. If one draws from the class of 
slightly wounded, who are kept in the hospital in the expectation of 
sending them back to duty in a week, as was done with the first two, 
there will be ample margin for complete recovery, and the requirements 
of the military will be satisfied. It should be said that one of the 
volunteers was sent down to the base for a short rest by the medical 
officer in charge because he complained of attacks of faintness some days 
after the transfusion, whereas he had not made the complaint at first. 
This, I thought, was obviously functional. If, however, a week's 
leave were allowed to volunteers as a sort of reward, the total loss of 
time to the military would be very small, and we would hear nothing 
of any such functional complaints. The last two chosen were “ liers ” 
who were going to base next day. One had a sprained ankle; the other 
had loose internal semilunar cartilage. This is, perhaps, the better plan, 
to choose such as are going to base next day, rather than the slightly 
wounded who are to be kept for return to their units in a week. 


DIRECT TRANSFUSION OF BLOOD. 
By Lizvtenant A. GALBRAITH FAULDS, 
Royal Army Medical Corps. 


‘* The cures of to-day oft fade by the morrow, 
Thus humanity keeps its pain and its sorrow.” 


Ir ever poet’s words were appropriate to a subject, these certainly are 
regarding the history of transfusion of blood. The story of this mode of 
treatment forms one of the most interesting tales in medicine if we had 
the time to relate it. Commencing evidently thousands and thousands of 
years ago, it has ‘faded oft by the morrow,” only again to be revived in 
other forms. The subject becomes interesting and most important at the 
present time to the surgeons and the physicians who have been called to 
give their services and experience to the treatment of His Majesty's 
Forces. 

Had it not been for some of my colleagues inviting me to put on 
record my experience, method, apparatus, and results in direct trans- 
fusion of blood, I would not at this time have ventured to write this 
short paper on the subject. I think if those engaged like myself in 
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military work will read the following remarks on this increasingly important 
subject by one who has practised it for many years, I am sure many will 
benefit not only in judging when to resort to transfusion, the best way of 
doing it, but what to expect from'it. I am also certain that if they follow 
my advice and my technique, they will not be disappointed in their 
results. I do not claim any originality, not even in presenting my own 
simple apparatus. In this little brochure I will also mention how an 
unnecessary number of danger signals have been hoisted by writers on 
‘Direct Transfusion of Blood,” warnings against disasters to donor and 
patient, disasters which could not happen unless through utter incom- 
petency and crass carelessness on the part of the operator. 

Transfusion of blood from animals to men, from -man to man, and 
from animals to animals (chiefly experimental) seems to have been prac- 
tised from the very early ages. There are said to be references to it in 
early Chinese and Egyptian times many thousands of years ago, so that 
like electricity it has taken many ages to come Jo light with its many 
adaptations and perfectiong. Long ago transfusion of blood was done for 
the cure of disease by bleeding animals and injecting a water solution of 
it into the patient or victim. This, like many other things, fell into 
disfavour, and was viewed as a crime at one time, only later to be 
resurrected with the swing of the pendulum, and brought into prominence 
as a great cure for some fell disease. We read of it taking an important 
place in medical matters atid discussions in Harvey's time, meeting dire 
opposition by the Faculty of Medicine of Paris, which did not recognize 
Harvey's discovery and teachings. This opposition was only temporary, 
for very soon afterwards that body was among the pioneers of this 
ancient and classic procedure. Then time and again it seems to have 
“‘lamed” to fade once more in the horizon of fads and fashions. But 
within the last quarter of a century direct transfusion of blood has taken 
its proper place in the surgical work, and will, I am convinced, not now 
fade, but eonsolidate its utility in the archives of succeeding generations. 

At the present time we have a great advance made by ‘‘ transfusion,” 
and a magnificent exposure of the benefits of ‘‘ medicated transfusion ” 
by Ebrlich. 

I leave the subject of medicated transfusion which I see practised by 
some of my colleagues to report on and proceed to the consideration of 
direct transfusion of blood. 

I may say I have never until the War broke out done “direct trans- 
fusion of blood"’ for the treatment of anything but collapse from hemor- 
rhage, and, like many other surgeons, can tell of the numerous cases 
where it has been the means of saving the patient’s life. But in the 
work with the unfortunate wounded, surgeons have to deal with cases 
which require surgical procedure, and who are at the same time unfit to 
undergo or to recover from anything of the kind. 

In such cases a reminder of the value of direct transfusion of blood 
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_ will not be unwelcomed. Such cases are in all hospitals, soldiers 
suffering from the results of great hemorrhage, and who have been 
unable from various causes to recover; patients with ununited fractures 
through a vitiated blood from dysentery ; conditions brought about by 
long sepsis and where septic wounds will not granulate. Cases of frost 
bite which will not discard the necrosed parts from not only the vital 
depression that is concomitant to many of these cases, but owing to the 
exhausting attacks of malaria, and, in fact, all such cases of “ disap- 
pointing repair," where the much lauded tonic has been tried and failed, 
and even the heneficial beverage of a bottle of stout or beer at dinner 
turns out to be but a vaunted hope of replenished vigour. The blood in 
these cases I have found from pathological reports to be practically that 
of chronic anwmia with little power or tendency to coagulate. I will 
not trouble you with these reports, but you may take it as correct that 
they all suffer from a great deficiency of globular elements, and 
particularly the white, with a deterioration as far as can be judged by 
the hemometer of the red. . é. 

Now, given such cases, it will be found that one of the most potent 
remedies in the hands of the surgeon is that of ‘direct transfusion of 
blood.” It is astonishing the quick improvement that takes place with 
a well-done transfusion, as will be seen in the patient being quickly able 
to get up, which in itself is a means often of overcoming the pathological 
condition. I do not, of course, say it is often the means of bringing 
about, though temporarily, a healthier quality which enables the s@1Tge0" 
to proceed to further treatment. 

Take, for instance, the case of frost bite, which had also suffere & from 
chronic dysentery, who lay for months without showing any si g58 of 
discarding or detining properly the delineation of the gangrenous parts, 
with chronic symptoms of debility and exhaustion, blood vitiatee® with 
toxins, a once vigorous constitution tottering to itsdoom. Or I tae the 
case of a long and serious operation, where a great, and likely a ec 
sary but exhausting haemorrhage has taken place which takes long 
periods to (if ever) recover from. Given such cases as have occurre <A with 
me, and the surgeon will see the great henefit of a direct transfusi©" of 
blood, taking ten to twelve ounces from a plethoric or healthy or other 
soldier properly selected. The results will speak for themselves : wounds 
heal, cardiac impulses improve, better quality of blood, better dige 3” 
etc., etc., all these become immediately evident. i 

For brevity let me observe the following points I have practies 24 m 
direct transfusion of blood. 

Choice of Cases.—These have been almost entirely confined 6& ny 
surgical cases where there has been no idiopathic disease or dyso re 
present. I have not done ‘ transfusion” in any patient who wa=> a 
losing blood. 


Choice of Donor.—If possible, take a near relative, preferably a hea ity 
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brother or sister, due attention being paid to past history. If impractic- 
able, and you have to go abroad relatively, the utmost scrutiny must be 
exercised as to the probability of infection. The donor in average health 
can give ten ounces of blood without the least danger. The quantity can 
be easily estimated during the flow. 

Dangers to the Donor.—These are few. If the donor is between 20 
and 30 years of age, and healthy, ten ounces of blood can be withdrawn 
before the first symptom appears of hemorrhage, namely, a deep sigh. 
When this appears, it is an indication that the heart is finding difficulty 
in getting volume to contract on, and it is not a dangerous symptom, as 
experience will show. 

The prime danger to the donor is faulty technique, which I shall refer 
to later. If the surgeon commands the respect and confidence of the 
donor, and explains that all the blood required of him will not affect his 
health, that the operation he can sit and see himself, that it requires no 
chloroform, he will be quite docile, and be no trouble, and will readily 
assent. I have drawn one arid a half pints at one s¢ance without a sigh 
from the donor. 

Dangers to Putient.—These are usually referred to as faulty manipu- 
lation infections through the blood. Injections of clots, injections of air, 
and materies morbi, dilatation of heart from large quantities or too rapid 
transfusion. To a careful and experienced surgeon these may be dis- 
missed ; even supposing a little air to be introduced, there is no danger. 
The author has frequently introduced small quantities of air without any 
untoward results. A small quantity of air is absorbed long before it 
reaches the cardiac cavities, Any one who has seen bad cases of gas 
gangrene and heard the gas being “churned” in the ventricles will 
readily acknowledge the harinlessness of the introduction of small 
quantities of air into the circulation. Regarding ‘premature clotting 
of blood or the introduction of clots,” all 1 can say is, I have never seen 
it. If the surgeon uses the simple apparatus I have constructed, and 
carries out the instructions herewith given, there will not be the slightest 
coagulation of blood or the introduction of clots. 

The operation is very simple. If the veins at the flexure of the 
elbows of the two parties are large and appropriate, the two right arms 
are chosen, sterilized, and placed side by side. If the patient is lying on 
an operation table or bed, the donor may sit by his side, and each right 
hand is in the other’s axilla. By a tourniquet being applied in each arm, 
not tight enough to arrest the arterial flow, the veins stand out, and are 
easily exposed on their axes by the swift incision from a very sharp 
scalpel. It is not necessary to divide the vein. Ly a little patience the 
glass tube or transfuser can be inserted into the lumen of the vein 
through a longitudinal incision, and each lip caught by dissecting forceps, 
thus avoiding the necessity of stitching the vein later. The tourniquet 
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should not be removed from the donor's arm during the transfusion, but, 
of course, must be from the patient's. 

The transfuser I use in ‘direct transfusion of blood” is made of a 
glass tube bent at an open curve of three millimetres bore. Through 
this tube I have found blood travel when conducted as above at the 
rate of nine to ten ounces in thirty seconds. At the junction of the arms 
of the tube another glass tube joins it of the same calibre, to which an 
india-rubber tube is attached through which warm saline can at any 
moment be allowed to flow from a vessel held and controlled by an 
assistant. 


— = 
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This will be found of great interest, for at the operator's will, during 
the transfusion, which will demonstrate the remarkable speed at which 
the blood is flowing, I always insert the transfuser full of warm saline, 
and stop its flow the moment the blood enters the tube. This prevents 
the risk of coagulation taking place in the tube before entering the vein. 

With the donor's pulse and respiration in the bands of an experienced 
person, the blood is allowed to flow for twenty to thirty seconds, then the 
transfuser is withdrawn, the tourniquet taken off the donor’s arm, and both 
arms elevated ; little or no blood will flow from the wound, and a couple 
of stitches to each wound, with a sterile pad and bandage, completes the 
procedure. 

If the veins of the arm are not in one of the individuals suitable, i 
may be necessary to find a good substitute in the long saphenous or othe 
distended vein of the leg. 

The transfuser I refer to is easily made, and costs but a trifle. It a2 
be at once sterilized, and kept so for any length of time. 

One or two attempts will transform the operation to one of the greatest 
simplicity, and demonstrate that the results will justify the autho 78 
opinion in the efficacy and value of direct transfusion of blood. 


es 
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HEARING IN THE ARMY. 


By Masor JAMES KERR LOVE. 
Royal Army Medical Corps. 


Any medical man who has been in charge of ear cases in a military 
hospital during the present War will have come to these two con- 
clusions :— 

(1) Most of the cases of deafness amongst those invalided home are 
due to middle ear suppuration. 

(2) That middle ear suppuration has in most of the cases existed before 
the War began—indeed for years before the enlistment of the soldier. 

It is too soon to collate statistics on the ear affections of recruits and 
of soldiers, and medical men are too busy with the actual work of the 
War either to write or to read papers including these statistics ; but as 
the War does not seem to be nearly over and as the recruiting which is 
still to be done will in most cases involve serious interference with home 
life, it may be well to inquire into the examination of the ears, and 
the test for hearing, which are applied to recruits at the present time. 

It is to be feared that great slackness has existed in this examination 
and in applying these tests. Often no examination was made and no 
test was applied. Asa consequence many keen young volunteers were 
sent to the Front only to be sent back from distant parts for prolonged 
treatment in hospital and for discharge from the Army or at least from 
service abroad. When the cost of transport and of the treatment of 
these soldiers is reckoned up, it cannot be said that the examination of 
the ears and the testing of the hearing of these soldiers is unimportant 
work. 

What are the tests for hearing for admission to the Army and to what 
extent are the ears examined? They are stated to be as follows :— 

For the Army, “ deafness is a cause of rejection if at all marked, i.e., 
if a candidate spoken to in an ordinary tone of voice answers without 
hesitation, nothing more will be required, but if he pokes out his head, 
puts his hand to his ear, or lets it appear he is deaf, then the examiner 
will be strict. N.B.—Each candidate has to sign a certificate on 
honour that he is not suffering from disease of any kind, so that if he may 
slip through first, he is liable to be caught if found unfit later.” 

Now there is a good deal of rough common sense displayed in the 
definition of the above test. Common sense on the part of the doctor and 
honour on the part of the recruit are excellent things to begin with, but 
they do not go very far in the making of a scientific examination or in 
the application of a scientific test. A man may be quite deaf in one ear, 
and yet he may in a recruiting room answer without hesitation when 
spoken to in an ordinary tone of voice, and a recruit may be very deaf in 
one ear and may have discharge in one or both ears and may know 
nothing about either the deafness or the discharge. Further, many a 
man does not think a little discharge from the ear is a disease at all. 
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If recruiting is to be profitable and not wasteful, if fighting is to be 
effective and not disappointing, the ears of the recruit must be actually 
examined and an easily applied test must be at hand. It would be 
well were this examination and this test always applied by a specialist, 
for I cannot assume that most general practitioners are able easily and 
quickly to detect a perforation in the tympanic membrane or a little 
discharge lying in the middle ear. 

The object of the writer of this paper is to make the detection of 
suppuration and of deafness so easy that any medical examiner may 
conduct the examination of the ears of recruits. One good point about 
the present Army test is that it bas speech for its basis. As a test for 
acuity of hearing, speech is far the most important. Watches and 
acoumeters are useful, but as the purpose to which hearing is put 
both in military and civil life is for the most part to make out what 
another fellow creature is saying, speech must always be the most 
important test for hearing. It is true that other uses are found for 
hearing. In the Army, men are put to listening posts, where sounds 
differing from speech both in pitch and quality have to be appreciated. 
One soldier alleged to the writer that when at a listening post he was 
blamed for being asleep by an officer whose voice he did not hear, and 
that as a punishment he was put for twenty-eight days to the wheel. I 
found him to be very deaf, and that his deafness was due to disease of old 
standing. Whether this man was asleep on duty does not come within 
the scope of my inquiry, but he was far too deaf to be of any use ata 
listening post. Speech then is to be the standard test for the recruit, 
and could a standard of conversational speech be found, it would be a 
perfect test. It has not been found possible to give a standard even for 
male voices. These vary so much in pitch, quality and intensity that no 
uniformity in use gives a constant result which could be used as a test. 
But when speech is whispered from the almost deflated chest, a sound of 
almost constant character is emitted. Such speech in a quiet room should 
be heard by a good ear at about twenty yards. Now we are not discussing 
perfect hearing, which seldom exists in both ears. We are seeking for a 
minimum of hearing with which a soldier may discharge his duties, 
quickly and without error. In civil life the writer has formulated the 
Six Feet Rule, which he finds of practical value in his work as a consultant 
and as a school aurist. It is as follows :— 

If an adult does not hear whispered speech with one ear at a distance 
of at least six feet, he cannot conduct business without difficulty, but will 
have recourse to lip-reading or to some aid to hearing. In school-life, if 
a child does not hear whispered speech with at least one ear at a distance 
of six feet, he should not continue in the large classes of an ordinary 
elementary school. This standard is not good enough for the Army. 
The whispered speech hearing of a recruit should be better than this, 
and both ears should come up to the standard. But a twelve-feet hearing 
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of whispered speech in both ears would give efficiency for practically all 
duties, and this is the standard the writer would recommend for recruit- 
ing during the present War. It is possible that the duties at a listening 
post may require better hearing than this, but it is probable that this is 
good enough for sentry duty. Ih both of these positions very acute 
hearing must be an advantage. In both, hearing below the twelve-feet 
standard must always be a disadvantage and sometimes a danger. 

It need only be added that in applying this test the ears should be 
tested separately and that, to prevent lip-reading, the recruit should be 
so placed as not to see the lips of the examiner. Tuning-forks need not 
be used in the testing of the hearing of recruits. It is the fact of deaf- 
ness, not the location of the cause of deafness, which is to be discovered. 
Detection, not ‘treatment, is the object of the recruiting officer. No 
doubt temporary causes, such as a ceruminous plug or a cold in the 
head, may explain the deafness of the recruit. In that case the 
examiner may refer the recruit for treatment and have him re-examined 
at o later date. : 

Every recruit should be asked whether he has or has ever had a 
discharge from the ear, but in addition an otoscopic examination should 
be made. In this way ceruminous collections would be detected, and 
if a fine cotton-tipped probe be passed through the speculum under a 
good light, a layer of pus simulating a tympanic membrane will always 
be detected. No recruit should be sent on foreign service with a dis- 
charging ear, even when hearing is not greatly impaired. 

Before concluding, I would make an appeal in the interest of 
the soldier. Let every ofticer. speak distinctly. If he must speak’ 
loudly, let him also speak distinctly. Whether he speak loudly or not, 
let him always speak distinctly. Above everything, let his men 
see his face. Speech is nearly always read as well as heard. If a 
given standard of hearing be necessary for the recruit, a standard of 
distinctness in speech is due the soldier. Both officers and soldiers 
are “neither children nor gods, but men in a world of men.” 


THREE CASES OF GUNSHOT WOUNDS OF SKULL, 
TREPHINING AND RECOVERY. 


By Captain H. V. DREW. 
Royal Army Medical Corps. 


Case 1.—Patient’s scalp had been little more than grazed by a bullet. 
On admission he had no symptoms except complete paralysis of the left 
external rectus. Pulse and temperature normal, no sickness, optic 
neuritis, or headache. A few days later he seemed to be getting a trifle 
duller, so I decided to trephine him. Two small trephinic holes were 
made parallel to the longitudinal sinus on the left side, and the interven- 
ing bone removed by cutting forceps. He had no external fracture, but 
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the inner table was broken up, all particles and about an ounce of pus 
was removed, the cavity flushed out with saline, and a tube inserted. 
After the operation he developed paralysis of the right external rectus, as 
well as the left ; later the right recovered completely, then the left; the 
wound gradually healed, and he recovered without any sigo being left 
of his injury except the scar. 

Case 2.—Patient had a depressed compound fracture over the right 
motor area, with complete hemiplegia of the left side. I trephined him, 
removed all the bone and debris; he recovered and the wound healed ; 
but a good deal of his paralysis would probably be permanent, although 
he had made a certain amount of recovery two months after. 

Case 3.—This man had been hit by a bullet which passed through his 
frontal lobes from right to left, badly fracturing his frontal bone, and 
causing a large cavity at the place of exit. A flap was turned down from 
the forehead and all the broken bone, etc., removed ; tubes were put in 
on either side and the flap sutured in position. This patient recovered 
perfectly, but gave a lot of trouble as he would not be touched without 
an anesthetic. These were the only cases of fracture of the skull that 
passed through my hands at Netley and, if it is permissible to draw any 
deductions from such a small number, I should say that success was due 
partly to perfect drainage, but chiefly to taking care not to disturb the 
parts beyond the injured area, which was shut off from the general cranial 
cavity, as the cases did not reach me for at least a week after the injury. 


A NOTE ON THE CAUSATION OF TRENCH FOOT. 
By C. NEPEAN LONGRIDGE, M.D.Vicr., F.R.C.S.Ena., M.R.C.P.Lonp. 


Havina had the opportunity of looking after some number of men 
suffering from trench foot of varying degrees of severity, I have been 
impressed by certain characteristics which this condition presents. 

A considerable degree of angsthesia is often found for one thing, but 
a more remarkable feature to my mind is an apparent loss of vitality in 
the tissues affected. The slowness of the healing process, the feebleness 
of the scar tissue produced and its readiness to break down at the least 
provocation, are points which remind one of the trophic sores which are 
found in various nervous diseases. 

It is now becoming recognized that electrical currents can be detected 
in all healthy tissues by the aid of a sufliciently sensitive galvanometer. 
When the nerve supply to a part is cut no current can be detected, a fact 
from which it is reasonable to draw the deduction that the current is 
carried by the nerves. It is stimulating to imagine that this current is 
actually what we have hitherto talked about in a somewhat vague fashion 
as “the trophic influence of the nerves.” In a case of division of the 
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median nerve in the forearm I found no deflection from my galvanometer 
(which is an extremely sensitive one of the Kelvin type), from the fingers 
which are anatomically known to be supplied by that nerve, and I 
obtained similar results from a case of division of the ulnar nerve. 
Recent researches on the ionization of cells add weight to the idea that 
the trophic influence of nerves is probably something which is indis- 
tinguishable from electricity. 

The following experiments were carried out :— 

Experiment 1.—One pole of the galvanometer was connected by an 
insulated cable to a copper plate embedded in the earth, the other pole 
being connected to a suitable electrode which was grasped in the hand. 
A brass tube one inch in diameter was connected by another cable to the 
main water supply of the house, thus making a good earth connexion. 
It is essential before testing, for the subject of the experiment to hold on 
to the brass tube with the bare hands in order to earth him and so allow 
any induced charge of which he may be the host to run away to earth. 
If after earthing he holds the brass tube in one hand and the electrode 
connected to the galvanometer in the other a brisk off-scale deflection is 
produced, this shows: (1) that the galvanometer is working properly ; 
(2) that the subject is giving out a current which is independent of any 
induced charge he may have picked up; and (3) that the earth wires are 
efficiently connected, since obviously the circuit must be completed 
through the earth. 

Experiment 2.—The brass tube was laid on the floor which was 
covered by a fairly thick carpet. One hand held the electrode as before, 
the other being free. The feet in an ordinary pair of boots of which the 
soles were perfectly dry were then placed on the brass tube. No deflection 
was obtained, showing that with dry boots on no connexion was made 
with the earth. 

Experiment 3.—Was of a precisely similar nature with the exception 
that the soles of the boots were wet. In this experiment a rapid off-scale 
deflection was obtained, showing that with wet boots a good connexion 
is made. 

Experiment 4.—Both poles of the galvanometer were connected to 
electrodes held in the hands, the earth plate being disconnected. The 
brass tube still remaining connected to earth as before was placed on the 
floor. When the galvanometer circuit was closed a deflection was 
produced and the spot of light became steady at 170 millimetres on 
the negative side of the scale. The feet in wet boots were then placed 
on the brass tube and very slowly the spot began to move towards zero 
but became stationary at sixty millimetres. On removing the feet from 
the tube the spot slowly moved up again to 150 millimetres where it 
became stationary. This experiment has been repeated several times 
with similar results, with the exception that sometimes the spot has 
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moved past zero and become steady about forty to sixty millimetres on 
the positive side of the scale, which is a fact I cannot well account for. 

I am aware that it is dangerous to draw conclusions from experiments 
such as these, but one deduction can safely be drawn, viz., that leather 
when dry is a bad conductor, when wet a good conductor. That is, of 
course, no news. With the aid of Miss Flecker at the Ladies’ College 
Physical Laboratory, I attempted to measure the resistance of a piece of 
oak-tanned sole leather three inches long by one inch wide and we found 
it practically infinity, whereas when wet its resistance is that of the fluid 
in which it is soaked. 

The last experiment seems to indicate that when a man stands on 
wet earth in wet boots for any length of time a gradual drainage of 
electricity takes place from his body. In the light of these experiments 
the motherly advice not to stand about in wet boots takes on a scientific 
aspect which should claim our belated respect. 

It seems to me possible that trench foot is a trophic affair produced 
by the local loss of electricity or ‘trophic influence" from the nerves of 
the feet, and the prevention of it is obviously to interpose a dielectric 
between the feet aud the earth. Professor Leonard Hill’s recommenda- 
tion of rubber boots and thorough greasing of the feet is one that I 
should absolutely concur in though for different reasons to those he 
adduced. 


oe 
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A Snort Course on First Arp in Accipents. By Lieutenant-Colonel 
Sir John Collie, M.D., and Major C. F. Wightman, F.R.C.S.Eng. 
London: George Gill and Sons, Ltd., 13, Warwick Lane. Pp. 43. 


Perhaps first-aid was not as popular as it might have been before 
1914. The bloody realities of the present titantic conflict have brought 
many facts home to the public, especially the need of a knowledge of 
first-aid. The story has of course been told before. It certainly is most 
simply and clearly expressed in this little work, and for that reason we 
can strongly recommend it to instructors in first-aid as an ideal work for 
their students. Unnecessary facts are left out, but all theory and practice 
needed is given, and what is more in such a way that, coupled with 
practical work, it should easily be assimilated and remembered. 


A Comrenpium or Arps To First-Aip (First-Arp Simpurriep AND 
TanutateD). By N. Corbet Fletcher, M.B., M.R.C.S. Lonchon: 
John Bale, Sons and Danielsson, Ltd. 1916. Pp. 67. Price 6d 
Third Hdition. 

Some of the profession may have pleasant remembrances of “ Zips 
and Phrases” that in their student days helped them to recodlect 
anatomical and other professional matters. These may perhaps ree°™ 
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mend this little work to their first-aid pupils. Only it is to be hoped, 
that if they do so, they will also insist, as the author does, on an ordinary 
text-book being studied, as well as the importance of plenty of practical 
work. 

Coupled with this, this compendium may serve to concentrate that 
knowledge in a form that may readily be turned to account either for 
practical application in times of accident or in ambulance competitions. 


Tue TREATMENT OF DISEASES OF THE Skin. By W. Knowsley Sibley, M.A., 
M.D., B.C.Camb., M.R.C.P.Lond., M.R.C.S.Eng. London: Edward 
Arnold. 1916. Pp. xii and 307. Price 6s. net. 


The volume under review is a convenient sized handbook of 304 pages, 
illustrated by sixteen plates. 

It gives briefly and clearly the latest scientific methods of treatment, 
such as carbon dioxide snow, X-rays, radium, electrolysis, kataphoresis, 
galvanism, and high frequency, sinusoidal and faradic currents. 

It is thoroughly up to date and should certainly be of great use to 
dermatologists and practitioners of medicine. 


Tue Srory or A Rep Cross Unit 1n Sersta. By James Berry, B.S., 
F.R.C.S., and others. London: J. and A. Churchill. 1916. Pp. 
xvi and 293. Price 6s. net. 


This is the story of a gallant adventure such as there have been and 
may yet be many in the course of the present War. The Serbians, after 
their early repulse of the Austrians, were sore beset. Their country had 
been in part devastated, supplies of all kinds were lacking, and then 
typhus broke out. It was in these circumstances that appeal was made 
to Britain, and this mission was one of many that came into being in 
answer to the call. Mr. and Mrs. Berry had enjoyed a brief holiday in 
the country, and their efforts to raise, and success in bringing help 

* arose, not only from their interest in a kindly race whose hospitality 
they had enjoyed, but also from the feeling, less expressed than implied, 
that Britain owed Serbia a great deal more than had—oflicially, at all 
events—been paid. Whatever the motive, in a few weeks the money had 
been raised, the staff chosen, and the hospital equipped, and this book is 
the tale of its faring. Before it is told, it has to record the third and 
successful invasion by the enemy of this afflicted country, and the authors 
themselves had, perforce, to taste for a short period the discomforts of 
captivity which, indeed, were little more than those arising from the fear 
that they would be detained as prisoners, in defiance of the Geneva 
Convention. That such, happily, was not the case this book is public 
evidence. It is a joint production and whatever other advantages such a 
form of authorship may have, it does not lend itself to a sustaining 
of the narrative, nor to unity of style. The general effect is thus some- 
thing discounected. But, after all, these are small blemishes. The 
solid fact that remains in the mind when closing the volume is one, not 
of criticism of the form of the story, but of profound respect for these 
men and women who—in the majority of cases, without fee or reward, 
though, to speak justly, no undue weight is laid on the circumstance 
—went forth to a lite of toil and far from improbable danger to bring such 
relief as they might to a grievously stricken people. 
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A short and lucid account is given of the incidents which were made 
the pretext for War, and the rest of the book is taken up with the record 
of the setting up of the hospital, the difliculties encountered, and how 
they were met. An interesting chapter gives some information of the 
Serbian people, their manners and customs and the story of ‘‘the flight 
of the three’? members of the staff, who elected to adopt this method 
of escape than to trust to the tender mercies of the enemy, loses some of 
its horror by the cheeriness of its telling. That typhus can be—as it was 
—treated in a general ward after rigid precautions have been taken to 
remove lice from the clothes and person is, we believe, the chief observa- 
tion of outstanding importance. Lice were known, of course, to be 
carriers of the disease, but to convert the theorem “no lice, no typhus” 
into an axiom is no inconsiderable step forward. 

For the rest, it would almost seem that the authors had set before 
themselves the ideal to be fair and charitable though the heavens fall, 
for we can recall but very few instances where they have been betrayed 
into harshness of comment—even the enemy have their meed of praise— 
though it is not hard to see that often was their patience tried. To the 
cynical, indeed, the obviously earnest and entirely praiseworthy endeavour 
to give their due share of credit to the several members of the staff 
savours somewhat of the proceedings of a Mutual Admiration Society, a 
fault, if fault it be, so rare that it may pass for virtue, and one not 
unworthy of more general emulation. It will not get it, however. 

There are some photographs which would have been better had they 
been larger. We would have been glad to exchange them for an Hes 

_R. 


First-AlD FoR THE Trencues. By Captain Somerville Hastings. 
R.A.M.C (T.F.), M.S.Lond., F.R.C.S.Eng.. London: J. Murray. 
1916. Pp. xiv and 49. Price 1s. net. 


Although these are days of more or less stationary warfare, when a 
man, wounded in the front line of trenches, may receive the immediate 
attention of a stretcher-bearer in an adjacent dug-out, or often, not many 
minutes later, the professional care of a regimental medical officer, there 
are moments when a soldier, left to his own resources with a wounded 
comrade out on a bewildering battlefield of stricken men, may have cause 
to regret his ignorance of First-Aid. He has learnt how to apply his 
phial of iodine and his first field dressing, and he has mastered the art of 
aflixing a tourniquet without ever searching for more than a disciplinary 
reason. And so if he is acquiring many handbooks and absorbing useful 
hints to meet the exigencies of trench life, his stock of information will 
not be complete without Captain Hastings’ short treatise on a few vital 
facts of emergency surgery. 

This handbook is attractively illustrated and, if at times rather 
technical for the man in the ranks—giving the “ little knowledge " which 
might be dangerous—it is very clearly written, concise, and surprisingly 
complete. 

The subjects of wounds, fractures, states of unconsciousness, suffoca- 
tion, burns, and the transport of the wounded are successively dealt with, 
and, in conclusion, there is a rather shortened summary of trench hygiene. 
The very special bacterial flora of the septic wounds of France, the need 
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of cleanliness, and the necessity of covering wounds quickly, are driven 
home to the soldier reader simply and tersely. Perhaps the most useful 
chapter is that which explains, with photographs, the many methods of 
carrying a wounded man. In the remarks on fractures no mention is 
made of improvising pads for splints. Surely a man with a compound 
fracture of the femur, whose leg has been immobilized in the fire-trench 
with a rifle, which will certainly remain in position at his side until he 
reaches the nearest dressing station of a field ambulance, would be the 
better for a padding of clothing (tunic or overcoat) or grass, straw or 
leaves bound on to the splint with puttees or bandages. This seemed to 
us rather an essential detail in a handbook of details. 

To officers and non-commissioned officers, to the platoon commander 
and his serjeant, these bulwarks of the battalion, “ First-Aid for the 
Trenches,” will be a boon. 
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Flies and their Relation to Epidemic Diarrhaa and Dysentery 
in Poona. (By Captain J. Morison, M.B., D.P.H., I.M.S., and Captain 
W. D. Keyworth, M.B., I.M.S. The Indian Journal of Medical Re- 
search, April, 1916, vol. iii, No. 4.)—In a previous paper [1] of which this 
is a continuation, the relation between the large number of flies in Poona 
during the rainy season, and the annual epidemic of diarrhea and 
dysentery which appears at that time was considered. 

Previous to the publication of that report, it was held by many that 
flies were the cause of that epidemic. Indeed, largely owing to the 
suggestive paper by Captain Ainsworth published in 1909, [2] Poona had 
obtained a place in the literature of flies and disease, and is referred to 
in books on this subject as a place where the causal relation of flies to 
enteric fever, intestinal disease, and infant mortality may be assumed. 
During 1912 and 1913 the relation of flies to epidemic diarrhwa and 
dysentery was studied by one of us more thoroughly than had previously 
been possible, and it was evident that while both flies and intestinal 
diseases were numerous during the monsoon, the seasonal prevalence of 
flies did not have that relation to intestinal diseases that was demanded 
if flies were to be accepted as the principal cause. It was shown in the 
report referred to that the complete explanation of the annual epidemic 
was to be found not in its relation to flies, but in its relation to pollution 
of water supply. 

Taking the flies caught at Yerowda Jail during 1914, and placing the 
numbers beside the figures for diarrhoea and dysentery at the Jail 
(Chart I), it will be seen that for the third year in succession the flies 
and the number of cases increased side by side, and that in this year the 
increase in flies preceded by a week the increase in the cases. 

Indeed, between June 10 and August 12, the correlation between flies 
and disease is obviously high. 
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TABLE I. 


Fries CavGuT EACH WEEK aT Five Stations, Poona, 1914. 


i] 
| Petntion . 18 Right | No, 8 ath Cavalry, | Yerowda | | average 
ac} No. 13 No, 8, Queer By valry, | 
Weeks Wanocurt' Plank Lines | ue Ghortan Lincs dele | peels 1 yer 
10 fly \4 ily papers’) 6 tly papers 12 ty papers ' 20 fly papers: 8° week | gy paper 
papers | 

June , | : H ‘ 

7to1s | — 228 158 21,787 8,083 30,256 7204 
4,20; — 406! 331 33 748 21,635 56.120 1,3362 
ad 27 | 1,104 ' 1,741 | 8,806 70,746 50,438 127,835 | 2,458°4 

uly ‘ \ 

2to4 13,934 5,356 | 18.095 99,119 107.457 939,961 | 4.595-4 
5, 11 | 18,383 7,838 11,915 ae 83.806 121,942 , 3,048 5 
12 ,, 18 | 36,970 7,174 11,783 87.568 91,360 214,855 , 4,131°8 
19 ,, 25 | 15,250 ' 6,987 10,876 | 87,562 86,855 207,230 » 3,985°2 
26,,1 | 5,181 3,507 3,252 81,995 86,588 180,523 3,4716 
Angust | i fi i 

2to 8 — | 1,992 | — 1,866 45,758 19,588 68,304 | 1,626°2 
9,,15 | 431 418 206 12,771 4,086 17,912 3445 
16,,22 {| 1,128 ' 409 201 6,307 8,368 11,413; 219°5 
23 ,, 29 , 1,180 | 269 | 311 14,930 4,826 21,536 414-2 
September ! | a. 
30to5 =| 1,573 | 372 636 12,048 3,637 18,266 351°3 
6,,12 | 1,722 354 541 — 5,154 7,771 | 1943 
18,19 * 1,262 212 161 —_ 2 1,635 ait 
20 5, 26 700 ae 193 = - 893 558 
Total .. | 78,818 , 37,188 | 58,231 574,339 576,881 | 1,325,452 i 21,0530 


But as in 1912 and 1913, so in 1914 the correlation ends abrup tly 
before the end of the epidemic has arrived. To the epidemic wa ve 
shown on August 19 there is no corresponding increase of flies. TEO'8 
wave, however, as will be shown in another paper to be publist» ad 
shortly, definitely counects the incidence of intestinal disease wa * 
accessions of pollution to the water supply, for it, and in a like manner t #? 
whole of the preceding epidemic, can be definitely related to the polluti <> 
brought to Poona by antecedent floods in the catchment area. 

During 1915 fly counts were discontinued, but it was noted that t #2 
flies increased during the last fortnight of June, were very numerous 2° 
July, and decreased during the last fortnight of August. They seme ©: 
and probably were, as numerous as usual. Their number was suflicie zt 
to reawaken the annual agitation for the mitigation of the nuisance, b = 
‘the flies decreased before any definite campaign against them was begu = 
The evidence however of the previous three years, given in full in t= 
above papers, was considered sufficient to warrant the careful supervisic> 2 
of the water. 

Settling tanks had been brought into use on August 22, 1914. 

From July 1, 1915, the supply was treated with bleaching powder. 

From August 7, 1915, the cantonment supply was sterilized wit B 
hypochlorite of lime. 

The effect on the city was an absence of the annual monsoo” 
mortality from intestinal discases and an absence of the large annus 
monsoon increase in the death-rate among children. 
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In the British regiments where the epidemic began in its usual way, 
the treatment of the water was at once followed by a reduction of the 
disease to its dry-weather level; indeed, the removal of the monsoon 
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epidemic was so complete that it was difficult to see how flies could have 
anything to do with the annual epidemic of gastro-intestinal disease or 
with the increase in the adult and in the infant mortality from this cause. 

The evidence against flies being a causal factor in epidemic diarrhea 
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TABLE III, 
Deatus FROM DianRHa@a, DysENTERY AND CHOLERA. 
Year April May June | July August | September | Octobe! 
: | | —. 
1912 142 137 M47 399 307 177 | 112 
1913 106 107 92 162 128 118 ! 40 
1914 135 111 72 281 . 160° 17 41 
1915 51 50 87 | 3st | 68 a) 67 
Deaths among Children from 1 to 5 years. 
] = j j SS a 
1912 86 | BT 117 226 248 | 163 166 
1913 152 141 62 118 103 | 103 53 
914 94 91 60 | 144 161* 73 63 
1915 60 59 | 79 st | 9 | 7 59 
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ttling tanks brought into use on August 22. 


+ Treatment of water with bleaching powder began July 1. 
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and dysentery was not less*strong in the crowded insanitary and fly- 
plagued city than it was in the well-appointed military cantonment. The 
treatment of the water has been adopted as a permanent measure. 


Summary. 


The general prevalence of flies in Poona can be estimated at any 
station where the local conditions are maintained the same from day 
to day. 

During 1914, as in the two preceding years, the correlation between 
flies and gastro-intestinal disease was very close during the earlier part of 
the monsoon; but the relation between flies and disease, as in previous 
years, ended abruptly before the conclusion of the epidemic, 

The last portions of each of the three annual epidemics cannot be 
ascribed to flies. 

During 1915 treatment of the water supply with hypochlorite of lime 
was undertaken. Flies during this year were as great a nuisance as usual, 
but the effect of the treatment of the water on the annual epidemic was 
so great that in the city during the usual epidemic months of July and 
August there was no increase of the deaths from gastro-intestinal disease, 
and no increase in the child mortality. In the cantonments where the 
annual epidemic had already shown itself treatment of the water was 
followed at once by a complete disappearance of the epidemic. 

The evidence indicates that flies in spite of their number do not 
contribute appreciably, if at all, to the mortality in the city of Poona, or 
to the annual epidemic of gastro-intestinal disease in Poona cantonments. 
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Correspondence. 


BATHS FOR SOLDIERS IN THE FIELD, 


TO THE EDITOR OF THE ‘JOURNAL OF THE ROYAL. ARMY MEDICAL CORPS.” 


Sin,—In the Journan or THE RoyaL Army Mepicat Corps, of 
September, 1916, there was an interesting article about ‘“ Baths for 
Soldiers in the Field" (p. 363), by Captain Goode, R.A.M.C. 

I was especially interested to read his account of what is done now 
in France, as I had the good fortune to orgunize the firat baths and 
laundry that were ever started there while with the 4th Division, and 
had to make new arrangements for baths and laundry at each move. 

I sbould like to congratulate him and Captain Hughes on solving the 
difficulty of purifying the water and using it over again, the only draw- 
back.of it being, as far as I can see, that it requires a permanent set of 
tanks, etc., which is not easy to get built if one does not know how long 
the division will remain in the same area. 

I should like to ask Captain Goode, R.A.M.C., for the following 
details (reference block plan, p. 365) :— 

(1) What are the tram lines used for? 

(2) What are the sheds, three drying and one washing, used for? (8 
I understand washing and drying is done elsewhere). 

I am glad to see that apparently the type of boilers and sprays ‘first 
used by the 4th Division for baths are still employed (reference ground 
plan, p. 366). 3 

(3) In the case of sprays for officers, is there another boiler and sg"! 
which is not shown in the plan? If not, what is used? I notice tu = 
are not disinfected. : 

(4) Who does the ironing, and how many are required to do the 
same? 


(5) How long does a bottle of formalin last when poured into a Theo 
disinfector ? : 


(6) What staff is required to run the baths, and how is the ligh a ing 
carried out? 


(7) What is the expense per month of running the laundry, and w™ Bat 
is paid per article washed ? 
(8) Is a Foden Thresh or the old Thresh employed, and how ate #ll 
the underclothes disinfected each day as well as the men’s trousers? 
I am, etc., 
J. B. Grogan, 
October 21, 1916. ; Captain, R.A.M.C - 
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OBSERVATIONS ON THE SERUM REACTION OF THREX 
HUNDRED UNSELECTED CASES OF “ENTERIC”? 
FROM THE EASTERN MEDITERRANEAN, WITH THE 
OXFORD STANDARD AGGLUTINABLE CULTURES. 


By Caprain ERNEST GLYNN, F.R.C.P., 
Royal Army Medical Corps (T.), Pathologist, First Western General Hospital, 


AND 
E. CRONIN LOWE, M.B., B.S., 


Pathologist, St. John’s Hospital, Southport, from the Pathological Laboratory, 
University of Liverpool. 


Dorine the last few months a large number of “‘ convalescents ”’ 
from the Eastern Mediterranean have entered the Auxiliary Hos- 
pitals of the First Western Command with a diagnosis of typhoid 
or enteric, and some with a diagnosis of paratyphoid. 

As nearly all have been recently inoculated against typhoid, 
though not against paratyphoid, it seemed to us highly probable that 
many of the cases were wrongly diagnosed as typhoid, especially as 
a large number had certainly suffered from dysentery. 

Because practically all were “convalescent,” nothing could be 
learned by blood cultures, and very little by examining the excreta ; 


1“Enteric Fever: Varieties: (a) Typhoid fever; (b) Paratyphoid fever.” See 
1916 edition ‘‘ Nomenclature and Classification of Diseases.” Roy. Col. Physicians. 
At present in the press. Lancet, 1916, vol. i, p. 887. 
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we attempted to arrive at a bacteriological and therefore correct 
diagnosis by testing the agglutination reactions with the Oxford 
Standard Agglutinable cultures of typhoid, paratyphoid A and B. 

The work was commenced in the second week of November. 
Three hundred unselected cases were examined, drawn as far as 
possible consecutively from St. John’s Hospital, Southport, Liver- 
pool Royal Infirmary, the Liverpool Tropical School Auxiliary 
Military Hospital and Mill Road Auxiliary Military Hospital. 
Most of the work was done in the Pathological Laboratory of the 
University of Liverpool, the rest in Southport. 


AGGLUTINATION TECHNIQUE. 


The technique was carried out exactly as recommended in the 
“directions” issued from the Department of Pathology, Oxford 
University, on behalf of the Medical Research Committee [19]. In 
order to save time many pipettes were used, and the drying of the 
pipettes and agglutination tubes after washing was hastened by 
placing them in a hot oven. ' 

The agglutination tubes were incubated in a water bath at 55° C., 
and kept at that temperature by placing the bath in a paraffin oven 
supplied by Baird and Tatlock ; the oven accommodated eight racks 
of tubes. 

After two hours’ incubation the tubes stood for ten to fifteen 
minutes at room temperature, and then the readings were taken. 
This was done in a cupboard with a black background containing 
an electric lamp; the cupboard prevented daylight of varying 
.intensity diffusing into the electric light, and so causing the read- 
ings taken during the day or night to differ. Some such apparatus 
as this is essential for accurate work, especially if the readings are 
taken by different observers. 

The readings were all taken by one or other of the writers, but 
the technique in fully a third of the cases was carried out bya 
laboratory assistant who was quickly taught. Every serum was 
tested to typhoid, paratyphoid A and paratyphoid B, the dilutions 
being 1 in 25, 50, 125, 250, also, if necessary, 1 in 500, 1,000, 2,500, 
5,000. Frequently there was an agglutination with sedimentation 
in a tube, e.g., 250, and no agglutination whatever in the next, e.g., 
500. In such cases the agglutination titre is indicated in our 
paper by 250+. ' i 
Agglutinin Units. 

In order to ascertain the number of “Standard Agglutinin 
Units” it is necessary to divide the titre by a figure given on the 
bottle. 
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During our work this denominator for paratyphoid A varied from 
2°7 to 4°1, and for paratyphoid B from 2°7 to 3'5, a change which had 
no appreciable effect on our results. The figure for typhoid, how- 
ever, gradually rose from 4°7 to 7:7; in certain cases this change 
raised the agglutination titre, e.g., Case 9, paratyphoid A series, 
first examined seven weeks after convalescence, titre 125 (denomi- 
nator 5°6) ; three subsequent examinations, titre 250 (denominator 
7-7). If such an alteration in the emulsion has undoubtedly caused 
an apparent rise in titre we have assumed, when interpreting our 
results, that there has been no change in titre. 

We have found the Oxford emulsions most satisfactory. On 
rare occasions they become cloudy after frequent use, probably 
from bacterial contamination. 


Collection of Blood. 


Our greatest practical difficulty was to obtain sufficient blood 
to yield a necessary six complete drops of serum. We found it 
necessary to direct special attention to the following points :— 

(a) Wright’s Capsules.—Those supplied by many firms are too 
small and not properly shaped. The lumen of the tube should be 
at least # inch in diameter, the length, excluding the tapering ends, 
1} inches. The curved end should be of wide diameter and short, 
otherwise the large drops of blood will not flow quickly into the 
tube, and fall on the floor. . 

(b) Collecting the Blood.—The patient was instructed to hang 
his arm down, or better, to swing it round several times. If neces- 
sary he soaked the hand in hot water to cause vascular dilatation. 
A rubber catheter, not a piece of tape, was bound round the finger 
as far as the terminal phalanx, and the back of the finger pricked 
near the nail with a large triangular surgical needle, size No.1; 
an ordinary needle does not make a large enough hole. If enough 
blood was not obtained the rubber was removed, and after the 
finger had been massaged it was reapplied; 0°75 of a cubic centi- 
metre of blood is sufficient. The blood was collected by the ward 
sisters, who became experts after a little tuition. 


, AcCURACY OF TECHNIQUE. 

Hort [10] states that, although employing Dreyer’s emulsions, 
“we do not find the drop method of sutticient accuracy for routine 
work on a large scale.” 

After making over 3,000 examinations we disagree with this 
statement, for example :— _ 
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(a) Sixty-six consecutive convalescent cases of “enteric” had 
their typhoid agglutinins estimated on four occasions at intervals of 
about a week; about eighty per cent of the tests were done by one 
observer. 

In 34 convalescents all 4 tests gave the same titre; including 
5 convalescents, in which the titre rose one tube, due to a change 
in the emulsion denominator, from 5°6 to 7°7. 

In 15 convalescents 3 tests gave the same titre, the variation-in 
the remaining test was a rise or fall of one tube only; in 10 cases 
this variation was probably due to technical error, and in 5 cases to 
alterations in agglutinin titre. 

In 15 convalescents 2 tests gave the same titre; 10 showed a 
variation in one tube only; 5 of which were probably due to error ; 
the other 5 showed a variation of two tubes only, none of which 
were probably due to error. 

In 2 convalescents every test gave a different titre, the extreme 
variation being three tubes, none of which were probably due to 
error. 

(b) The results of repeated tests in the paratyphoid group of 
cases are given in Tables II andIII. Though there is most probably 
one error in one of the tests in Cases 4, 5, 6, 7 and 12 (Table I, para- 
typhoid A series), and Case 3 (paratyphoid B series), yet the figures 
taken as a whole, and especially those showing the remarkable con- 
trast between the behaviour of the paratyphoid “ infection ” agglu- 
tinins and the typhoid “inoculation” agglutinins, are additional 
evidence that Dreyer’s method possesses a considerable degree of 
accuracy. 

In our experience an alteration in titre of one tube only in 
successive tests with the same emulsion probably indicates an 
alteration in the amount of agglutinins, though it possibly indicates 
an error; whereas an alteration of two tubes certainly indicates an 
alteration of agglutinins—so long as gross carelessness can be 
excluded. 

It is quite true that greater accuracy would be attained by using 
“considerable volumes” of serum as Hort suggests, instead of 
drops. This, however, is not practicable 'in most laboratories in 
war time, as it would require so much blood and more apparatus. 
It is quite true also that greater accuracy would be attained if the 
intervals between the tubes were less than 25, 50, 125, etc., for then 
the exact “end point’ would always be reached, but this would 
again demand more time and apparatus. 

Some of our errors were probably due to using slightly heemolysed 
blood, for with it the “end point” is more difficult to read, to uot 
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always obtaining six full-sized drops of serum,.owing to insufticient 
blood being taken, and perhaps to keeping the blood on certain 
occasions three or four days before testing. It is probably advisable 
to hold the dropping pipette at the same angle when distributing 
the drops, and to use a separate pipette for each sample throughout 
the dilution technique. 

In our opinion, the macroscopic method, as perfected by Dreyer 
and his collaborators, is eminently suitable for routine work on 
a large scale in war time, particularly for bacteriologists without 
any previous training. 

The technique itself can easily be mastered by an intelligent 
orderly after a short time. . 

The method also has this great advantage, it is a eacseaatan and 
scientific attempt to standardize ‘‘enteric’’ agglutination tests, 
and therefore make the results obtained in different laboratories 
strictly comparable. 

It is impossible to satisfactorily compare results ‘obtained 
by using different macroscopic or microscopic techniques, and 
emulsions of different densities of sometimes dead and sometimes 
living organisms, derived from different strains, often of doubtful 
parentage, of different inherent agglutihative capacity, cultivated on 
different media, for different periods of time, often at different 
temperatures, and last, but not least, of using different standards for 
positive or negative results. 

The average Briton, unfortunately, has a conscientious objection 
to employing standard methods and apparatus. It interferes with 
the “freedom of the individual.” 

The Medical Research Committee has, if we may be allowed 
to say so, acted most wisely, not only in advertising this particular 
“Standard Method,” but also in supplying the apparatus and 
emulsions free to all Royal Army Medical Corps officers, and if 
it was generally adopted the ultimate gain would far outweigh any 
temporary loss. 


ContTROLS, 


We have tested the diagnostic value of the standard emulsions 
by various controls, as far as our limited opportunities permitted, 
and have considered the following questions :— 

(1) Does typhoid vaccine produce ¢o-agglutinins for paratyphoid? 

Test.—Twenty-five surgical patients from G—— inoculated 
with typhoid vaccine before July, 1915, who gave no history of 
typhoid or dysentery, failed to agglutinate paratyphoid A or B 
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in 1 in 25, even though four agglutinated typhoid in as high a titre 
as 250: one inoculated in January, 1915, did not agglutinate 
typhoid. 

In numerous other observations not included in this paper we 
have found no evidence of co-agglutinins from typhoid vaccine. 

(2) Do the emulsions demonstrate the presence of specific 
agglutinins in persons proved by culture to be infected with typhoid 
or paratyphoid ? 

Test.—Bacilli of the “enteric” group which were motile and 
gave typical carbohydrate reactions, and also typical serological 
reactions with the Oxford Standard Sera, have been isolated in the 
University Pathological Laboratory, from the excreta of fourteen 
convalescents, by Dr. Vera Foley, Dr. Mary Price and Dr. 
Robinson. They all gave positive agglutination tests with the 
Oxford emulsions. 


TABLE I. 
Paratyphoid A Cases. 
Typhoid Paratyphoid A Paratyphoid B 
B. T. +1 - 50 « +1-250 .. -1-25 - 
A. L. +1 —- 13 + 1-125 .. -1-25 = 
F. M. -1- 25 i +1-12% .. -1-25 — 
P.M. 41-20 .. 41-250 .. -1-95 = 
Paratyphoid B Cases. 
Pet. +1 - 1000 - 1-25 +1-250.. _ 
W.M. +1 - 250+ -1-25 +1-12% .. _— 
R. M. +1 —- 1250 - 1-25 +1 - 250 .. Chroniccarrier. 
Ga. + 1 —- 1000+ -1-25 - +1-12~ .. _ 
8. A. H. +1- 125 -1- 25 +1- 50+ .. Chroniccarcier. 
JIS +1-—- 50 - 1-25 +1-—125 .. Intermittent 
; carrier. 
w.S. + 1 - 250+ -1- 25 +1- 25 be: _ 
8. L. +1 —- 1000 - 1-25 »- +1- 50 we — 
Typhoid Cases. 
8... « +1- 50 we —-1-2 .. -1- 2% ae a 


T. .. «» +1 - 500 o —-1-2%2% .. -1-25 ne _ 


There is no evidence of co-agglutination in these figures; the 
general question of co-agglutination will be alluded to later. 

It will be noted that we have used the Ozford emulsion ‘to test 
for the presence of agglutinins in cases infected with bacteria 
proved by the Oxford sera to be typhoid or paratyphoid. This 
is not altogether a strict test, for it is possible that the Oxford 
emulsions and sera work as it were “en rapport”; both for 
example might be prepared from the same strains of bacteria. 
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We therefore tested all our strains again with sera supplied by 
the Lister Institute, and they gave the same results as with the 
Oxford sera. 

Paratyphoid-like bacilli, but failing to give typical carbohydrate 
or indol reactions or serological reactions with the Oxford or 
Lister sera, or lacking motility, have been isolated from many 
convalescents ; but so far none of their sera have agglutinated the 
Oxford paratyphoid emulsions. 

Dreyer [6] also found that every case proved bacteriologically 
to be infected with paratyphoid B gave a positive agglutination 
with the Oxford emulsions. On the other hand, in seven per cent 
of the paratyphoid A cases the patients’ serum failed to agglutinate 
in a dilution of 1 in 25, “the limit below which he first thought 
no positive diagnosis should be made.” However, he subsequently 
found that “an agglutination of 1 in 10 was for all practical 
purposes diagnostic in cases of paratyphoid A.” Unfortunately 
we have only rarely tested our sera for paratyphoid A agglutinins 
in dilutions of 1 in 12. 

Ledingham [12], using a different technique, says “a definite 
reaction even in 1 in 40 is to be regarded as significant in these A 
infections. Normal sera in our experience have given no reaction 
with paratyphoid A in this dilution.” 

(3) ‘‘Certain continental workers have recorded positive typhoid 
Widals in the early stage of bacillary dysentery. As the dysentry 
Widal became established the group reaction tended to disappear ” 
(Ledingham [12]). 

As thirty-one per cent of our cases stated that first diagnosis 
was dysentery, there is a possibility that such “ group ” agglutinins 
for typhoid or paratyphoid, if they were ever present in the acute 
stage of the disease, might have persisted after convalescence and 
so led to error. 

Test.—The typhoid and paratyphoid serum reactions of sixty 
unselected cases of dysentery from the Near East were tested. 
All but some half dozen were convalescent. In two of these 
a bacillus giving cultural and serological reactions of B. dysenteria 
(Shiga) was isolated. The results of the tests were as follows: 
Three only agglutinated paratyphoid A + 1 in 25 and none para- 
typhoid B. In two of these paratyphoid A was isolated from the 
excreta—cases B. T. and A. L. (Table I); the third had evidently 
been infected with paratyphoid A because the typhoid titre was 
1 in 250 and the paratyphoid A 1 in 50; six weeks later the 
typhoid was still 1 in 250, but the paratyphoid 1 in 25. 
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Of the remainder, six agglutinated typhoid 1 in 250 and two 
1 in 500+. Twelve, ie., twenty per cent, agglutinated neither 
typhoid nor paratyphoid; eleven of these had been inoculated 
between May, 1914, and July, 1915. One had not been inoculated. 


RESULTs. 


Clinical. 


Seventy-eight per cent were admitted with a diagnosis of 
typhoid or enteric, and 22 per cent of paratyphoid, or stated that 
paratyphoid was a second diagnosis ; four stated they were para- 
typhoid A and B. Ninety-three, i.e., 31 per cent, said that the 
first diagnosis was dysentery, while 112, i.e., 37 per cent, gave a 
history of severe diarrhoea with a passage of blood and slime, often 
with straining. Eighty-five per cent had apparently contracted 
“enteric’”’ on the Peninsula, and the remainder in E., M., or 
elsewhere. Every case was also asked whether blood was taken 
from the arm, i.e., for blood culture ; from the finger or ear on a 
slide, i.e., for malaria; or in @ tube, i.e., for agglutination test. 

The date of reporting sick, which was usually remembered to 
the very day, and the duration of the illness till they were allowed 
to get up for the first time, was also ascertained in each case. Thus 
we were able to obtain a rough idea of the date of the beginning of 
convalescence. 

Of 260 men who were questioned 254 stated they had been 
inoculated against typhoid, 1 refused inoculation, 1 had not been 
inoculated, 4 were not sure; 40 men, all examined in November, 
were not questioned. 

Six stated they had been inoculated against paratyphoid in 1915; 
4 of them were inoculated in August or later, 3 at M., and 1 at A; 
the details for the others were not ascertained. Three of these 
cases agglutinated typhoid and paratyphoid A only, 1 typhoid only, 
while 2 agglutinated neither typhoid nor paratyphoid A or B 
in 1 in 25. 

We do not attach undue importance to the statements made by 
the soldiers, but must say that on the whole their answers were 
very intelligent and quite definite, much more so than those of the 
average hospital patients. Practically every one knew his 
maximum temperature, and knew whether he passed blood or 
slime. One or two were not quite certain whether their blood was 
examined, as they had been delirious. Hardly any knew whether 
their excreta had been examined, and, if so, with what results. 
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Serological. 


Prophylactic typhoid vaccination almost always produces more 
or less typhoid agglutinins, which usually persist for months, or 
even years. Consequently, as Dreyer and his co-workers point 
out :— - 

(1) A serological diagnosis of active typhoid in the inoculated 
cannot be made without “two or more successive examinations ” 
separated by ‘‘intervals of a few days” to see if any variation in 
the typhoid titre occurs. 

(2) A serological diagnosis of active paratyphoid can be made in 
persons who have not poem inoculated against paratyphoid by one 
examination only, for “ agglutination in a dilution of 1 in 25 
justifies a strong suspicion of paratyphoid infection” 
“marked agglutination in a dilution of 1 in 50 or more is- (nearly 
always) diagnostic of active paratyphoid infection ” [19]. 

In almost all of our 300 cases the febrile period was passed, and 
convalescence well established; consequently the first of these 
principles will not apply. Dreyer [4], however, also states that 
in typhoid convalescents who had not been inoculated against 
typhoid, the typhoid agglutination titre ‘“ will always show a 
definite and measurable diminution of titre in the course of a week 
or two.” 

One would naturally therefore expect that in typhoid con- 
valescents who had been inoculated against typhoid, the typhoid 
agglutination titre would also show a diminution in the course of a 
week or two, though the titre would not fall below the “higher 
base line” which is found in the inoculated. 

One would also expect that the paratyphoid titre in paratyphoid 
convalescents would show a measurable diminution in a week or 
two. 

Unfortunately, owing to war conditions, it has been impossible 
for us to test the agglutination titre of every convalescent on two or 
more occasions, and at the same intervals; nevertheless 216 were 
tested more than once, usually three or four times. 

Tidy [16] has recently stated ‘there is evidence that marked 
pyrexia, perhaps 102° F., for five days is associated with diminution 
or complete disappearance of” typhoid inoculation agglutinins . . . 
“These agglutinins may return, but usually do not” (italics ours). 
He infers, therefore, that “a positive agglutination reaction to 
+ Bacillus typhosus after the fifth day of pyrexia has the same value 
in an inoculated as in an uninoculated person.” 
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Tidy has published very little evidence in support of his rather 
revolutionary statements; besides, he employed a microscopic 
method, which is less accurate than the best macroscopic method. 
Dreyer, Gibson, and Walker [7] have just published figures which 
completely dispose of his main contention. 

We ourselves estimated the typhoid agglutinins of fifteen inocu- 
lated soldiers taken consecutively who had suffered from pyrexia 
of at least 102° F., and for at least five days, due to lobar 
pneumonia, acute pleurisy, rheumatic fever, and surgical com- 
plaints; in three the pyrexia was still present at the time the 
blood was taken. All agglutinated typhoid in titres varying from 
1 in 50 to 1 in 500! 

It is possible, though not proved, that the general lowering of 
“resistance,” which occurs in diseases associated with prolonged 
pyrexia, may sometimes temporarily diminish the titre of ‘“ inocula- 
tion” agglutinins. To act, however, on the assumption that a 
positive typhoid agglutination reaction has “the same value” in 
the inoculated as in the uninoculated might be disastrous for the 
Army—with all respect to Captain Tidy. Clearly, if the serological 
tests were believed, the ‘vast majority of febrile affections 
occurring in those recently inoculated against typhoid would 
“necessarily be diagnosed as typhoid”! [7]. In our opinion cases 
of dysentery with pyrexia from the Eastern Mediterranean were 
wrongly diagnosed as typhoid last summer, because it was not 
sufficiently realized how high the titre of typhoid ‘inoculation” 
might be. 


Grocr I. 
Cases agglutinating Paratyphoid A or Paratyphoid B. 


Thirty-six cases agglutinating paratyphoid A, not paratyphoid B, 
and seventy-four cases agglutinating paratyphoid B, not para-- 
typhoid A, were examined on one or more occasions. 

The number of weeks after convalescence in which the first 
and last examinations were made are given. The typhoid 
agglutinins were estimated on the same number of occasions 
as the paratyphoid agglutinins, but as they rarely showed any ’ 
change 1n titre only the first and last titres are given. 
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Comments. 


Almost all, if not all, the cases in Tables A and B are examples 
of recent paratyphoid infection, for the following reasons :— 

(1) (a) Eighty-six out of eighty-seven who were questioned stated 
they were inoculated against typhoid. No. 13 (paratyphoid A 
series) must, if his statement is correct, have had a mixed infection. 


PARATYPHOID A SERIES. . 
Pamatyruoto A AQOLUTINiNs Tyrnow AooLutiNNs 
Titre Weeks Titre Titre Titre Weeks Titre Titre 
Vad 2250) DB ne D5. se 50+ .. 50 .. 18 50 - 50 
2 .. 125 8 .. 50 .. 2 .. 2% .. 50 « =50 
3 125 © 7 4. 125 50 2 .. 1 125+ .. 195 
4 125 .. 3 ., 250 50 50... 67 25 «- 50§ 
5 50+ .. 8 50 . 125 50... 67 50 - 50 
6. 50+ . 3 .. 2+. 50 2% .. 7 50 - 50 
To 3 50 ll... 504+ 125 50... 15 125 « 50 
8. 50 10 .. 50 50 50 .. 14 125 ++ 250 
*9 25 Ven 225 25 2% .. 125 «+ 250§ 
10 250 11... 250+ .. 125 15 50 - 50 
11 125 . 5 4. 25 0 9 125 e. 125 
12 125+ . 7 - 250 50 12 i) . 0 
13 50 ww 69. 254 0 16 250 «» 195 
14... «50+ .. 10 2. 25 () 14 50 - 50 
t15 50 13... 50 50 17 50 - 50 
16 50 aes » 25 25 11 250 e- 125 
17> 7s 50 6 ae Qs OF 8 125+ .. 125 
18 2 LTTE Mito © 0 7 re) 
“19 25 Do ao IAW, & o.. 14 50 + 1258 
20... 250 5 » 25 12 0 0 
21... 250 ~ 4 4. 250 10 25+ 254 
22... 125 = 2... 2 . 9 125 ~ 1 
23 125 4 .. 50+ 10 250 250 
24 50+ Bee OF es 12 t) on 0 
25... 50+ 5. O .. 10 50 -. 50 
26... 50 10 Ol yes 14 50 w+ 1258 
27 .. «650 3. 0 .. 7 250+ .. 250+ 
28... «25 6 .. 50... 9 125 oe 125 
29... «25 9 oOo. .. ll 25 Be 0 
30 .. 25 9 Ouse 11 125 os 125 
BL cae: Bi Eee 1B as, OF ie 9 250 -- 250 
32 .. 125 Average 7-1 weeks. Average 11:5 weeks 50 
33... 50 .. 125 
840 a.) J50r. a? 9 1) 
35 .. 50+... 9 50. 
36 ..,25 ~~ «.. 8 125 


” Average 7°08 weeks 


States was inoculated against paratyphoid, December, 1915, at Malta. 

+ States was not inoculated against typhoid. 

t States was inoculated against paratyphoid, August, 1915, at Alexandria. 

§ The rise in titre on second examination is due to alteration in the emulsion 
denominator from 5:6 or 6:3 to 7°7. 

|| Very few of the paratyphoid cases were tested in a dilution of 1 in 12 as well as 
1 in 25. 
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PARATYPHOID B SERIES. 


PaRatypHow B AGGLUTINING TyPHOID AGGLUTININS 
es 
Titre Weeks Titre Titre Titre Weeks Titre Titre 

1 .. 125 4. 9 «2125... «650 «. 25. 12 125+ .. 125 
2... 1% . 9 .. 50 .. 50 .. 50 .. 18 125 -- 60 
8 .. 1254+ .. MW .. 125+ .. 250 .. 125 .. 15 250+ .. 250 
4 .. 12% .. 12 ..12 .. 50 .. 50+... 16 125+ 2. 125 
5 .. 2500 .. O .. 125 .. 50. 8 50 - 50 
6 .. 1854... 4 .. 2% Oo. 11 250 we 1254 
7 50 13 25 a SOL ‘ 16 2504 .. 250 
8 .. 50 .. 56. 8 . 0. 10 125 -- 50 
9°.. 50 6 .. 2 .. 2 .. 9 . 125 + 123 

lo. 50 10 .. 50 .. 2 .. 14 2500 a 

ll .. 50 Qe AQ. ee Oe 17 50 

12 25 2 .. 2 .. O «. 16 25 

13... 25004 . O .. 250+ .. 6 250 

14... +500 - & . 50 .. 12 500 

15 .. 500 » 10 .. 250. 14 500 

16 .. 2504 .. 9 .. 125 11 2504 

17... 2504 8 .. 195 Bs 7 500 

18 .. 250 - 6 .. 250 14 2504 

19 250... «7 25 11 250 

20 .. 20 .. 2 50. 5 250 

21 .. 20 .. 9 Oo. 13 125 

22... 250 7. 8 .. 12 2504 

23... 250 ay eee 0 . 7 125 

24 =... 250 6 25. 11 125 

25 .. 250 C0) Oo. 4 1) 

26 250 6 250 250 .. 18 1250 

27 125 7 125. 13 250 

28... 12 =... 8 .. 250 12 250+ 

29... 1254 .. 2. ) 5 504 

30 .. 1254 7. O . 12 250+ 

81... (125 3 Oo... 6 50 

32... «125 6 25 9 2504 

33... 125 3 50 7 500+ 

34 .. 125 .. 10 .. 50. 14 250 

35. - 8 .. 504+ .. 12 2504 

36. mee apcttee 2 : 12 125 

37. » 38. OF ee 6 2504 

38. «9 65 250° 14 125 

89. 13. Oo... 16 50 

40 .. 2. (0) 6 2504 

cy es Ge ess £O0- Re 14 * 125 

42... Ts teh 5 a 12 125 

43. Dt. 0 6 50+ 

44. 6. 0 12 50 

45. 3... 0 10 250+ 

46... 4... 0 16 125 

47 9 .. 50 16 250+ 

48 .. 50 .. 11 .. 50. 16 1000+ 

49 .. 24 .. 6. ) 9 250+ 

50 .. 25. 3. Oo .. 6 250+ 

) ro) - 12, (0) 14 50 

52 25 Bs wisn) O29 23 7 50+ 

53 1250+ . 3 .. Average 6°3 Average 11:2 50 

54... 500+ 7 weeks weeks 250 

55 .. 500 Chem (es 250+ 

56 250+ er 50 

57... 2504 4 0 

58 . 250 7 50+ 

59 250 Somes es 250+ 
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PARATYPHOID B SERIES—Continued. 


ParatyPuoiw B AGGLUTININS TyruoiD AGOLUTININS 
Titre Weeks Titre Titre Titre Weeks Titre Titre 

60 125 5. 0 

61 125+ 6 ) 

62 125 11 250 

63 125 ll 1250 

64 50 5 50 

65 50 9 

66 50 10 250 

67 50 11 125 

68 50 7. 250 + 

69. 25 ears 125 

70. 25 5. 125+ 

71 25 5. 125 

72 25 8. 250 

IB Ser SOG ais IBY A 250 

74 .. 2 .. Al 500+ 


Average 7°01 weeks 


* Intermittent paratyphoid carrier (see p. 680). 
** Chronic paratyphoid carrier (see p. 680). 


(b) Only three out of the eighty-seven stated they were inocu- 
lated against paratyphoid ; No. 15, August, 1915 ; No. 9 and No. 19, 
December, 1915 (paratyphoid A series). Probably they were 
mistaken, first because paratyphoid vaccine has only been used 
systematically this year, and second because none of the three agglu- 
tinated paratyphoid B which probably they would have done after 
a mixed vaccine of paratyphoid A and B, especially as the agglutina- 
tion titre reached by paratyphoid B is on the average much higher 
than that for paratyphoid A when tested with the Oxford emulsions. 
After testing the serum reactions of at least 600 cases of dysentery 
and “enteric” we have so far found only three sera agglutinating 
both paratyphoid A and B; two had been inoculated with 
paratyphoid vaccine and the third apparently had not. 

(c) Possibly, of course, one or two of the cases may have had 
paratyphoid fever before the War and the paratyphoid agglutinins 
have persisted and so misled us. There was, however, no clinical 
evidence of these attacks and the error from this cause must be 
negligible. 

(2) If the typhoid agglutinins were due to typhoid inoculations 
several months ago, and the paratyphoid agglutinins to a para- 
typhoid infection a few weeks ago, one would expect the titre of 
the latter to diminish as a rule in the four weeks which elapsed 
between the two examinations, whereas the titre of the former 
would show little or no diminution, provided that the typhoid 
agglutinins were uninfluenced by paratyphoid co-agglutinins. That 
this is actually the case is shown in a remarkable manner in the 
next table. 
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TABLE. 


CaSES AGGLUTINATING PARATYPHOID AND TYPHOID, SHOWING THE PERCENTAGE IN 
WHICH THE TITRES OF PARATYPHOID AND TYPHOID REMAINED STATIONARY, 
RosE, 0B FELL BETWEEN THE First aND LasT EXAMINATIONS. 


Paratyphoid A first examined average 7-1 weeks after convalescence; last examined 
11:5 weeks. 


Paratyphoid B first examined average 6-3 weeks after convalescence ; last examined 
11-2 weeks. 


PapatyPHoID TypHop 


Number] stationary.| Rise: | Fall. Number | stations Rise. | Fall. 
fe "| Pe Pe f ry! Pe P 
canes | Perernt | cont | cent | cance | Percent | cent | cent 
| 1 
, i | 
Paratyphoid A o 81 194 | 8-2 177-4 28 |. 821 3-7 | 14:2 
YP! 
B o. 52 115 | 4:0 | 84.5 50 | 760 | 6:0 | 18-0 
a Asn 83 45 | 36/819 | 78° | 782 | 5-2 | 166 
t 1 i 


* This figure is reduced from 83 to 78 because four cases did not agglutinate 
typhoid 1 in 25, and one was tested only once for typhoid. 


(a) The difference in the behaviour between the typhoid and 
paratyphoid agglutinins is even greater than shown in the table, 
because the typhoid titre fell markedly, i.e., more than one tube, in 
only 1:4 per cent, whereas the paratyphoid titre fell markedly in 
forty-eight per cent during approximately the same interval. 

(0) Though the paratyphoid titre has fallen in the majority of 
cases and usually to a marked degree, there are a few, as one would 
expect, in which it has remained either stationary, Nos. 5, 6, 7, 9, 
15, 21 (paratyphoid A series), Nos. 3, 18, 26, 27, 47, 49 (para- 
typhoid B series), or bas fallen at first only, Nos. 1, 2, 16 
(paratyphoid A series), Nos. 2, 9 (paratyphoid B series). 

In this connexion it is interesting to note that those which 
remained stationary were first examined 82 weeks after conva- 
lescence, average interval 5°7 weeks; those which fell one tube 
7°4 weeks, average interval four weeks; those which fell two or 
more tubes 5°5 weeks after convalescence, average interval 5°5 
weeks. 

It is remarkable that the titre of the paratyphoid ‘“‘ infection” 
agglutinins when first tested was usually less than that of the 
typhoid “inoculations” agglutinins, and also usually diminished 
rapidly and often disappeared, while that of the typhoid agglutinins 
showed no change. 

Thus thirteen out of the thirty-one paratyphoid A cases, first 
examined 7°6 weeks after convalescence, failed to agglutinate para- 
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typhoid A 1 in 25 when examined again on the average four 
weeks later, and twenty-three out of fifty-two paratyphoid B cases 
examined 5°3 weeks after ‘convalescence failed to agglutinate para- 
typhoid B 1 in 25, on the average 4°7 weeks later. 

In other words, had the examination been delayed on the average 
from about seven to eleven weeks, two-fifths of the paratyphoid cases 
would not have been diagnosed by the technique we employed. 

One would naturally bave expected that the paratyphoid 
agglutinins, produced by a recent natural infection of some weeks 
duration with presumably large numbers of living bacilli, would 
have outlasted the typhoid agglutinins, produced several months 
ago by comparatively small doses of dead typhoid bacilli adiminis- 
tered on two occasions only. The fact that typhoid vaccines are 
made from strains of bacilli selected partly on account of the 
capacity to form a large amount of inoculation agglutinins, may 
help to explain this phenomenon. 

Our results however confirm the statement of the Medical 
Research Committee’s leaflet, that the titre of paratyphoid 
“infection” agglutinins eventually falls ‘‘ below the persistent base 
line of typhoid agglutination of inoculated persons.” Peruzzi [14], 
who recently examined the blood of a number of officers thirty 
months after they had either suffered from typhoid or had been 
inoculated against that disease, found that the infection agglutinins 
were absent in sixty-three per cent, while the inoculation agglutinins 
were present in seventy-five per cent. 

(c) The rise in titre in about five per cent of paratyphoid and 
typhoid cases is probably due to experimental error, except in the 
Cases 11 (intermittent carrier) and 38 (paratyphoid B series). : 

(3) Co-agglutination is in all probability not responsible for any 
of the paratyphoid titres in Group I; still its possible occurrence 
must be considered from three standpoints :— 

(a) Paratyphoid A producing co-agglutinins for paratyphoid B 
and vice versa.—We have already mentioned that after examining 
the sera of nearly 600 dysentery and typhoid convalescents only 
three have been found agglutinating both paratyphoid A and B, in 
two of which the. agglutination was we believe due to a dose of 
mixed vaccine. 

Only one out of the four soldiers who said they were diagnosed 
as ‘‘paratyphoid A and B” agglutinated paratyphoid at all, and 
that paratyphoid B. They were examined on an average eight 
weeks after convalescence. 

It is clear that the possibility of co-agglutination between 
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paratyphoid A and B may be disregarded in convalescence, at any 
rate when tested with the Oxford emulsions. 

(b) Typhoid producing co-agglutinins for paratyphoid A or B.— 
Dreyer [6] states that a serum may “ agglutinate Bacillus typhosus 
1 in 500, 1 in 10,000, or even 1 in 200,000, and it will not 
agglutinate paratyphoid A or B as much as 1 in 10.” 

. We found that the sera of twenty-five convalescent enterics 
with a typhoid titre ranging from 1 in 250 to 1 in 5,000, all failed to 
agglutinate paratyphoid A or B 1 in 25. 

Co-agglutination cannot be of much importance in convalescence 
at any rate, since eighty-one per cent,of the paratyphoid titres fell, 
and as a rule considerably, while in the same series only sixteen per 
cent of the typhoid titres fell, and as a rule slightly. In only 
thirteen per cent was the fall of paratyphoid and typhoid titres 
synchronous. Possibly the marked fall in paratyphoid titre in 
No. 13 paratyphoid A series, Nos. 6, 8 and 14 paratyphoid B series 
may have produced a slight fall in typhoid. Of course the fall in 
all may have been due to a mixed infection or the slow normal 
disappearance of “inoculation ” agglutinins or technical error, such 
as insufficient serum to yield full-sized drops. 

(c) Paratyphoid A or paratyphoid B producing co-agglutinins 
for typhoid.—Our figures demonstrate that a recent paratyphoid B 
infection certainly raises the titre of typhoid inoculation agglu- 
tinins; thus the typhoid titre was 250 or more in 51 per cent of the 
paratyphoid B series, whereas the same titre was reached in only 
14 per cent of the paratyphoid A series, and 20 per cent of 162 
cases which agglutinated neither paratyphoid A nor paratyphoid B 

* (see Group III). 

According to Dreyer [5] active paratyphoid infection may pro- 
duce a rise in inoculation typhoid agglutinins, though in the great 
majority the “first group agglutination took place in dilutions 
considerably greater than 1 in 1,000.” 

He also says ‘‘that both the frequency in which the rise of 
typhoid agglutinins occurs and its extent are usually much less 
evident in paratyphoid A infections than in paratyphoid B in- 
fections.”’ Our figures confirm this as far as-paratyphoid B is 
concerned. ‘ 

If the paratyphoid B infection raises the titre of the typhoid 
inoculation agglutinins one would expect the subsequent fall in 
eighty-four per cent of the paratyphoid B titres to be accompanied 
by a similar fall in typhoid titres. 

In reality the typhoid titres in the paratyphoid A infection fell 
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in fourteen per cent, but those in the paratyphoid B infection fell in 
only eighteen per cent between the two tests. 

This remarkable discrepancy can be explained by observations 
made by Dreyer and Walker [17], who found “if an animal which 
has been immunized some weeks or a month or two before with a 
particular micro-organism be inoculated with a non-lethal dose of 
a vaccine prepared from some other micro-organism its agglutina- 
tion titre for the first micro-organism exhibits a new rapid rise of 
greater or less extent and pursues a curve similar to the ordinary 
inoculation curve.’’ In other words, under the stimulus of the 
paratyphoid B infection the typhoid agglutinins have in most cases 
repeated the sudden rise and very slow fall which they underwent 
after the original typhoid inoculation. This increase is ‘‘ due to a 
reaction of general non-specific character affecting cells and 
tissues which are already engaged in the formation of specific 
agglutinins and causing them to take on the increased activity” [3]. 

(4) We believe a paratyphoid titre as low as 1 in 25 is probably 
always diagnostic of paratyphoid infection in convalescents at any 
rate, provided that paratyphoid vaccine has not been used: first 
because such titre was never present in the various controls, and 
second, because in many of the cases in Group I the titre of 1 in 25 
disappeared without any corresponding change in the typhoid titre, 
e.g., Nos. 11, 14, 18, 30, etc., paratyphoid A series, Nos. 7, 49, 50, 
paratyphoid B series. 

We found the titre of paratyphoid B agglutinins as a rule much 
higher than that of paratyphoid A ; thus only eleven per cent of the 
latter cases reached a maximum of 250, but thirty per cent of the 
former reached from 250 to 1,250, including two of 2,500, though 
these last were tested at the very beginning of convalescence. 

If the results were expressed in “standard agglutinin units” 
the paratyphoid B titre would be still higher, e.g., one batch of 
emulsion gave with a titre of 250 paratyphoid A 70 units, para- 
typhoid B 93 units. 

We conclude, therefore, that a paratyphoid A titre of 1 in 25 is 
more significant than a paratyphoid B titre of the same amount. 
Dreyer, as stated before, believes a titre of even 1 in 10 is diagnostic 
of paratyphoid A. 

Our figures of “ infection” agglutinins confirm those of Dreyer, 
also of Coppinger and Gibson [2] with ‘ inoculation” agglutinins. 
These observers found independently that after inoculation with 
a mixed paratyphoid vaccine the paratyphoid B titre was much 
Denese the paratyphoid A titre. Castellani’s [1] figures show 
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that after his vaccine the titre of paratyphoid A and B is practi- 
cally the same. Harvey and Gibson [9], on the other hand, found 
the titre of paratyphoid A higher and more persistent than para- 
typhoid B, but they inoculated rabbits. 

The relative position, however, of the paratyphoid A and para- 
typhoid B titre in a given series of cases will depend not only on 
the quantity of specific agglutinins and their persistence when 
formed, but also upon the relative agglutinability or sensitiveness of 
the emulsions used to measure those agglutinins. 

Paratyphoid Carriers.— The relation between paratyphoid 
carriers and paratyphoid agglutinins is well shown in Cases 26 
and 11. No. 26 is a chronic paratyphoid carrier; the feces 
were examined on seven occasions and the MacConkey’s plates 
invariably yielded large numbers of non-lactose fermenting colonies 
which proved to be paratyphoid B. The patient’s serum examined 
on several occasions showed no change in twelve weeks in para- 
typhoid B titre, whereas the typhoid titre diminished. 

No. 11 is an intermittent paratyphoid B carrier; the titres were 
as follows: Two weeks after convalescence paratyphoid B. 50; 
typhoid 50; five weeks paratyphoid B 125, typhoid 50; seventeen 
weeks paratyphoid B 0, typhoid 50. The excreta were examined 
on four occasions up to this date with negative results; twice the 
plates contained afew non-lactose-fermenting colonies, which proved 
negative. Nineteen weeks after convalescence the plates showed 
ninety-five per cent of non-lactose-fermenting colonies; paratyphoid 
B found. Twenty weeks paratyphoid B, titre 0, typhoid + 50; 
twenty-one weeks after convalescence the plates showed 75 per 
cent non-lactose fermenting colonies, paratyphoid B found. Para- 
typhoid B, titre + 125, typhoid 250. 

In the Medical Research Committee’s pamphlet it is stated : 
“A non-inoculated carrier (typhoid or paratyphoid) will normally 
show no important change in the titre of his serum on repeated 
examination at short intervals.” It is evident that a carrier may 
show an important change in titre; perhaps, however, the word 
“normally ” excludes intermittent carriers. 

The Relative Frequency of Typhvid, Paratyphoid A and Para- 
typhoid B.—Bassett-Smith [15] states the percentage of naval 
cases at Plymouth to be “11 per cent of true typhoid,” ‘‘ 40 per 
cent paratyphoid A, 20 per cent paratyphoid B, while 29 per cent 
were indefinite.” He himself found “12 per cent typhoid, 14 per 
cent paratyphoid A, 3 per cent paratyphoid B, and 30 per cent 
uncertain.” 
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Grenet and Fortineau [8], examining French soldiers—whether 
from the Mediterranean or France is not mentioned—found in 90 
positive blood cultures that 76 were paratyphoid A (2 deaths), 
12 paratyphoid B (1 death), and 2 typhoids (1 death). 
~ Kenny [11], amongst the Canadian troops at Taplow, found 11 
cases probably typhoid, 22 cases in which the diagnosis of para- 
typhoid B, and 3 in which the diagnosis of paratyphoid A had been 
established. 

Ledingham and Penfold [12], examining cases from the Near 
‘East, found by cultures paratyphoid A 22 cases, paratyphoid B 
2 cases, typhoid 3 cases, and by serum reactions paratyphoid A 
15 cases and paratyphoid B 8 cases. 

Archibald’s results of blood cultures at the Mudros hospitals 
gave typhoid 19, paratyphoid A 67, and paratyphoid B 41 cases, 
and non-agglutinable paratyphoid cases 14. 

All the statistics from the Near East, whether from cultures or 
serum tests—the results of the two methods will not necessarily 
coincide—show that paratyphoid A was much more frequent than 
paratyphoid B. We found the reverse, thirty-six cases paratyphoid A 
and seventy-four paratyphoid B. The discrepancy may be partly 
explained by supposing that the paratyphoid B agglutinins on 
account of their higher original titre persist longer than those of 
paratyphoid A, though we have no evidence of this. 

There is, however, a very simple explanation. Willcox [18] 
referring to Archibald’s figures, which gave the largest number of 
typhoid and paratyphoid cases, proved by blood cultures from the 
Near East, says ‘‘that up to the end of October, 1915, paratyphoid B 
was much more frequent in occurrence than A, but after the end of 
October paratyphoid A was much more common.” We have 
arranged 107 of our cases in which the date of onset of paratyphoid 
fever could be approximately fixed; the results are given below :— 


: TABLE. 
Ratio of 
Deve of enact Number of canes partyphoid A te paratyphoid B 
August and September .. 58 1 | 49 
October .. oe wel 16 1 17 
November . eel 18 12 | 1 
December and January.. 15 15 1 


When it is remembered that all our cases were diagnosed with 
exactly the same technique, and under the same conditions, the 
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results confirm Willcox’s statement in a striking manner. It 
appears that paratyphoid B infections, though rare, are much 
commoner than paratyphoid A infections in Europe, especially in 
England, whereas in India the reverse obtains. The change in the 
incidence of these two diseases among the troops in the Eastern 
Mediterranean last October is probably due to the fact that a 
large number of battalions from India were brought there, some 
of which would be infected with paratyphoid A. 


Grove II. 


Cases failing to agglutinate Typhoid, paratyphoid A or para- 
typhoid B 1 in 25 at the First Examination. 

Twenty-eight cases, i.e., 93 per cent, comprised this. series. 
The agglutination reaction was tested on the average seven weeks 
after the onset of convalescence, maximum twelve and nine weeks, 
minimum nil and two weeks. Twenty-six had been inoculated 
against typhoid between May, 1914, and December, 1915; the 
average time from inoculation was ten months; one refused 
inoculation and one was not questioned, two stated they were also 
inoculated against paratyphoid. Two were diagnosed as para- 
typhoid and one as “paratyphoid A and B.” 


Comment. 


The majority of these patients probably never had typhoid, 
because even if the inoculation agglutinins had disappeared in 
about ten months, it is unlikely that the typhoid infection agglu- 
tinins would have disappeared in about seven weeks, especially as 
eight of the cases were tested three weeks or less after the onset of 
convalescence. Again, blood cultures appear to have been made in 
only one case, and serological tests in eight. Lastly, twelve gave 
a history of and were first diagnosed as dysentery and one of 
malaria. 

Grovp III. 
Cases agglutinating Typhoid only. 


It bas already been pointed out that a serological diagnosis of 
typhoid cannot be made in those recently inoculated, unless the 
titre of the typhoid agglutinins is estimated on two occasions at 
least, if not three or more, separated by short intervals. 

Unfortunately, it was only possible to do this in 133 out of the 
162 cases in this group. 

The results are taken collectively and senna in a few 
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instances, however, individual cases have been alluded to. The 
results are arranged in three series: (a) ninety-five cases examined 
on three or more occasions; (b) thirty-eight cases examined on 
two occasions only; (c) twenty-nine cases examined only once. 
Those of the first two series are tabulated below :— 


TABLE. 


Casks AGGLUTINATING TYPHOID ONLY, SHOWING THE PERCENTAGE IN WHICH THE TITRE WAS 
Stationary, Rosk oR FELL BETWEEN THE First aNpD Last EXaMINaTIONs. 


| , Weeks a ., Weeks 
Weeks Rise Weeks Fall | Weeks 
Stationary, | | bitten fron). | avin from | yee 
percent” | convales restn | cent | COnvaler | tasty | cent, | convales| Orem 
i ! 
| | { 
Series A, 95} 67-4 8-9 47) 94 7 43 (2321 7 58 
cases | | 
Series B, 38] 57-8 59 | 88 | 106 5 85 | 816} 74 34 
cases 
SeriesAandB,| 64:7 8-1 44 | 198 7 4 25-5 | T1 | 48 
133 cases ' | 
Typhoid in| 78-2 62 | 44 52 7 52 |166| 81 6 
Paratyphoid { | 
A and Para- : 
typhoid B | 
table | 
eae, {— eee | = 
Paratyphoid A| 145 81 5-9 3-6 17 4 819 | 63 45 
and Para- i 
typhoid B 
table, 110 
cases | 
e 
Comments. 


(1) The titre (Series A and B) on the first examination was 
500 to 2,500 in 2°3 per cent, 250 in 19°6 per cent, 125 in 36:1 
per cent, 50 in 27 per cent, 25 in 15 per cent. 

(2) In sixty-four per cent (Series A and B) the typhoid titre 
was stationary between the two examinations, which is a strong 
evidence that the majority never had a recent typhoid infection. 
This is corroborated by the fact that the percentage in which the 
titre was stationary is only a little less than that of the typhoid 
titres in the paratyphoid series, where we believe a recent typhoid 
infection had rarely if ever occurred. It forms a marked contrast 
to the small percentage of stationary paratyphoid titres in the same 
series, where we believe a recent paratyphoid infection had almost 
always, if not invariably, occurred. 


sete ea ae 


= 


684 Observations on the Serum Reaction of “ Enteric” 


(3) Thirty-four cases or 25 per cent showed a fall in titre. 
‘Chey were arranged according to the number of weeks, the first 
examination was made after convalescence ; 46 per cent fell in the 
first four weeks after convalescence, 29 per cent in the second 
four weeks and 20 per cent from nine to eighteen weeks. In other 
words, had the first examination been made sooner, a larger pro- 
portion of cases would most probably have shown a fall in titre 
which could be evidence of a recent typhoid infection. 

This fall in titre, however, is not really strong evidence of a 
recent typhoid infection—because only seven—i.e., 5'3 per cent fell 
as much as two tubes, whereas in the paratyphoid series forty-eight 
per cent fell fo or even more tubes, in approximately the same 
time. 

Six cases (Series A) showed a steady fall in the titre of at least 
two tubes, which, as they had all been inoculated against typhoid 
more than a year before, was in our opinion conclusive evidence of 
u recent typhoid infection :— 


TABLE. 
TypHoID AGGLUTININS. 


Titre | Weeks Titre | Titre | Weeks 
1 250 | 4 125 50 9 
2 250+ | 4 125 50 u 
3 250 7 195 i 25 13 
4 250 | 3 125 ' 50. 1 
5 50 6 25 i a 15 
6 50 H a4 25 ‘ — 7 
1S a Le) A ee eed Lees A ye lt = 

Average .. 47 Average .. 112 


The seventh (Series B», first examined six weeks after convales- 
cence, showed a titre of 50, which fell to 0 in seven weeks; this 
also was probably a case of typhoid infection. 

Of the remaining twenty-seven of both series, all fell only one 
tube. As the fall was so slight, it is in the majority of cases most 
probably due to a gradual normal disappearance of inoculation 
agglutinins, or to technical error, and not to active typhoid 
infection. 

(4) Thirteen, or ten per cent, showed a rise in titre; in three 
(Series A) the titre rose steadily. 

No. 7, titre 25 (four weeks after convalescence), 125 (5), 250 (7), 
50 (9), 50 (10). Inoculated against typhoid October 1914. The 
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emulsion denominator was 56 for the first test and 7°7 for all 
the rest. : 

No. 8, titre 250 (nine weeks after convalescence), 500 (10), 
1,000 (11), 500+ (13), 500 (15). Inoculated against typhoid 
October, 1914. The emulsion denominator was 7°7 for all tests. 
No. 9, titre 50 (six weeks after convalescence), 125 (7), 125 (8), 250 
(10), 500 + (14), 500 + (16). Inoculated against typhoid May, 1915. 
The emulsion denominator was 5°6 for the first test and 7:7 for all 
the rest. 

It will be noted that in 7 and 8 the typhoid titres steadily 
rose and subsequently fell, in 9 there was a steady rise and no 
subsequent fall in sixteen weeks. In our opinion this change in 
titre, although it was unassociated with any pyrexia, is conclusive 
evidence of recent typhoid infection. It suggests the possibility 
that the patients are carriers, at any rate in Case 9, but no 
typhoid bacilli have been isolated after at least four examinations 
of the excreta. If these cases were typhoid, then the typhoid 
agglutinins in typhoid convalescents do not “always (italics ours) 
show a definite diminution of titre in the course of a week or two” 
as one is led to infer from Dreyer’s statement [4]. 

Of the remaining ten, three rose two tubes, in one probably 
from infection, and the other two from technical error or change of 
emulsion denominator. 

(5) Other remarkable evidence strongly suggests that very few 
in this group really had typhoid, viz., the typhoid titre reached 250 
or more in only twenty per cent of the cases, whereas it reached 
this limit in fifty-one per cent of the paratyphoid B series, the 
rises being due to co-agglutination, and not typhoid infection. 
One would naturally expect, had typhoid infection really occurred, 
that the titre would have reached at least 250 in far more than 
fifty per cent of the cases. 

Dreyer [4] found the titre greater than 1 in 500 in seven out of 
eight consecutive cases of active typhoid infection, even though the 
patients had never been inoculated. 

Series C.—Of the 29 cases examined once, 3 agglutinated 1 in 
500; 6, 1 in 250, and the remainder varying from 1 in 125 to 25. 

Summary.—We have briefly summarized the results, though the 
data are sometimes incomplete. In only eleven cases was there a 
strong probability, if not a certainty, of recent typhoid infection. 
Even if we assume that as many as half the remaining twenty-five 
cases, in which the titre fell one tube, were also infected, the total 
reaches twenty-four cases, i.e., about ten per cent of the whole 300 
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examined. This forms a marked contrast to the thirty-seven 
per cent of cases agglutinating paratyphoid ; two or three of the 
latter, however, may have been infected with typhoid as well. 
The number of typhoid infections would probably have slightly 
increased if the twenty-nine cases (Series 3) had been examined 
at least twice. 

The number of typhoid infections would also have been increased 
if the first examination had been made earlier than an average of 
seven weeks after the beginning of convalescence, but so would the 
number of paratyphoid infections. Our proportion of 1 typhoid 
case to not less than about 4 or 5 paratyphoid cases is corroborated 
by Archibald’s figures from blood ‘cultures—19 typhoids to 122 
paratyphoids, and our own from the excreta of convalescents— 
2 typhoids to 12 paratyphoids. 

Last. summer the diagnosis of typhoid was often made in the 
Eastern Mediterranean on insufticient clinical and bacteriological 
evidence. 

(a) Patients with continued ‘‘ pyrexia of unknown origin "’ were 
called enteric just as they were called “ influenza” in England or 
“malaria” in India. i 

The clinical diagnosis was especially difficult because fully 
a third were suffering from acute dysentery. 

There have been cases labelled “convalescent dysentery ” from 
the Eastern Mediterranean at the Tropical School Auxiliary 
Military Hospital, Liverpool, under the care of Professor Stephens 
and Captain L. Morgan, which have developed “ pyrexia of 
unknown origin” lasting days or weeks, but without serological or 
bacteriological evidence of typhoid or paratyphoid infections. 

(b) The bacteriological evidence was insufficient, because of 154 
patients of the 163 in this group who were questioned, only eight 
per cent stated that blood was taken from their arms, i.e., for cultures 
—an operation likely to be remembered. Only forty per cent had 
blood taken from their fingers or ears, i.e., for serum reaction, 
though a single examination is perfectly useless in the diagnosis 
of typhoid among the inoculated. A great improvement has now 
been made in the bacteriological diagnosis, for in a large series of 
“enteric” cases not included in this paper, which have recently 
arrived from the Eastern Mediterranean, practically all of whom 
contracted the disease this year, thirty-four per cent gave us 
a history of blood cultures and forty-five per cent of serological 
tests. 
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SuMMARY AND CONCLUSIONS. 

(1) The serum reactions to typhoid, paratyphoid A and para- 
typhoid B of 300 consecutive recently convalescent ‘‘ enterics’”’ 
from the Eastern Mediterranean, have been tested by Dreyer’s 
technique, and with emulsions supplied by the Oxford Standards 
Laboratory through the agency of the Medical Research Committee. 

(2) After making about 3,000 tests of these and other cases, we 
find the emulsions most satisfactory, giving quite clear and definite 
readings, and the technique so simple that it can easily be mastered 
by an intelligent attendant. The method is accurate, the margin 
_ of error small, and eminently suitable for routine work on a large 
scale. It is essential, however, to have the same intensity of 
artificial illumination by day and night for reading the titres. 

The only practical difficulty, viz., that of obtaining sufficient 
blood, was overcome by instructing the ward sisters how to fill 
specially made Wright’s capsules. 

(3) Control sera of soldiers inoculated against typhoid, but 
suffering from dysentery or surgical diseases, failed to agglutinate 
either paratyphoid emulsions, but the serum of every convalescent, 
twelve in all, excreting paratyphoid A or paratyphoid B bacilli, 
agglutinated the corresponding emulsion only, in titres ranging 
from 25 to 250. ; 

(4) One hundred and ten, or thirty-seven per cent, of the cases 
tested agglutinated paratyphoid emulsion. Thirty-six agglutinated 
paratyphoid A (titre from 25 to 250), and seventy-four para- 
typhoid B (titre from 25 to 2,500). They were first tested about 
seven weeks after the onset of convalescence. As none, with three 
doubtful exceptions, had “been inoculated against paratyphoid, 
almost all, if not all, had a recent paratyphoid infection. 

This is confirmed by the fact that eighty-three cases were 
tested at least twice, and the paratyphoid titres, presumably from 
“infection,” fell during 4 weeks in 82 per cent; 48 per cent fell 
markedly ; 43 per cent completely failed to agglutinate at the last 
test, ie., would never have been recognized as paratyphoid had the 
first test been delayed from about seven to eleven weeks after the 
onset of convalescence. Occasionally the fall in paratyphoid titre 
was rapid at first, and then slower or ceased altogether. 

The typhoid titre, presumably from “inoculation,” fell in only 
seventeen per cent of cases; only 1:4 per cent fell markedly. 

(5) The remarkable diminution and frequent disappearance 
of the paratyphoid “ infection” agglutinins, which usually occurred, 
formed a marked contrast to the stationary typhoid “ inoculation ”’ 
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agglutinins. This is partly explained by supposing that the typhoid 
vaccines were made from strains of bacilli, especially selected 
on account of their capacity to form quantities of “ inoculation” 
agglutinins. 

(6) Co-agglutination: (a) Between paratyphoid A and B or 
vice versa, did not occur with the Oxford emulsions, in convales- 
cence at any rate; only three sera out of 600 have agglutinated 
A and B simultaneously, in two paratyphoid vaccine had been used. 
(b) Typhoid infection or vaccine produced titres from 250 to 2,500 
without agglutination of paratyphoid. (c) Paratyphoid B infection, 
though not paratyphoid A infection, certainly raised the titre of 
typhoid inoculation agglutinins. It was remarkable, however, that 
the paratyphoid B titre usually fell while the typhoid persisted ;- 
apparently the paratyphoid B infection stimulated the’ tissues 
already engaged in the formation of typhoid agglutinins to repeat 
the sudden rise and gradual fall which followed the typhoid vaccine. 

(7) The paratyphoid A titre averaged a lower level than that of 
paratyphoid B, after infection and after vaccine, partly perhaps 
because the paratyphoid A emulsions used to demonstrate the 
presence of agglutinins were relatively less sensitive. Consequently 
a low paratyphoid A titre is the more significant. Dreyer, in fact, 
states that an agglutination of 1 in 10 paratyphoid A is diagnostic. 

(8) In a persistent paratyphoid B carrier the paratyphoid titre 
showed no change in four months, whereas in an intermittent 
paratyphoid B carrier the titre varied considerably. 

(9) Our serological tests independently confirm what Archibald 
found by blood cultures, viz., that in the Eastern Mediterranean 
paratyphoid B infections were commoner than paratyphoid A until 
in November, after which the reverse obtained. This change in 
incidence was probably due to the introduction of paratyphoid A 
carriers with the battalions from India. 

(10) Twenty-eight cases—i.e., 9°3 per cent—failed to agglutinate 
typhoid, paratyphoid A, or paratyphoid B 1 in 25 when tested 
about seven weeks after the onset of convalescence; all but two 
had been inoculated against typhoid. The majority probably had 
never had typhoid, partly because one-third were tested three weeks 
or less after convalescence, and blood cultures appear to have been 
made in only one instance. 

(11) One hundred and sixty-two cases agglutinated typhoid 
alone, and were examined on the average eight weeks after the 
onset of convalescence. Of 133 examined at least twice, eleven 
showed a marked fall or rise in titre, demonstrating that almost 
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all, if not all, had a recent typhoid infection. But even including 
doubtful cases, not more than ten per cent of the 300 showed 
evidence of recent typhoid infection. This percentage, however, 
would have been increased, had the first examination taken place | 
sooner ; but so also would the percentage of paratyphoid cases. 

(12) The number of typhoid cases is evidently small because : 
(a) A fall in titre occurred in only twenty-five per cent (five per 
cent marked); this agrees with the behaviour of the typhoid 
“inoculation” agglutinins in the paratyphoid group, which fell in 
seventeen per cent (one per cent marked), and contrasts strongly 
with that of the paratyphoid “ infection’ agglutinins which fell in 
eighty-two per cent (forty-eight per cent marked). 

(b) The typhoid agglutinins reached a titre of at least 250 in 
only twenty per cent of cases. This is exceedingly small if typhoid 
infection had actually occurred, for the typhoid ‘‘inoculation” 
agglutinins reached the same limit in fifty-one per cent of the para- 
typhoid B series—though this high level is presumably due to 
co-agglutination—and in fourteen per cent of the paratyphoid A 
series. 

(13) The diagnosis of typhoid in the Eastern Mediterranean last 
summer was less reliable than usual, because pyrexia of unknown 
origin is frequent in hot climates, besides fully a third of the cases 
were suffering from acute dysentery; and lastly, because it was 
only controlled by blood cultures in about ten percent. Serological 
controls were carried out in forty per cent; but such are useless 
and misleading in the “ inoculated’ unless repeated at intervals, 
and there is no evidence that this was done. 

(14) The diagnosis of “enteric” in cases not suffering from 
these diseases vitiates treatment and discredits prophylactic vacci- 
nation, while those who recover are regarded as potential bacillary 
carriers, and prevented from returning to active service for months. 

(15) The prophylactic use of mixed paratyphoid vaccines will, 
undoubtedly, increase the difficulty of diagnosing paratyphoid, as 
typhoid vaccine has done in the case of typhoid. The difficulty 
will be greatest in those mild cases which occur, especially in the 
partly protected, where the infecting bacteria cannot be demon- 
strated. Repeated serological tests will be of great assistance in 
the diagnosis. The most suitable method for routine work in war 
time is Dreyer’s, with the Oxford emulsions. It possesses the 
additional advantage of being a successful attempt to standardize 
the agglutination tests, and thereby make the results from different 
laboratories strictly comparable. 
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(16) As far as our opportunities have permitted, we have 
confirmed all the statements of the Medical Research Committee's 
leaflet, with one minor exception. 
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THE DETERMINATION OF SUGAR IN THE BLOOD. 


By Captain CHARLES G. L. WOLF. 
Royal Army Medical Corps. 
AND 
WALTER C. BALL, Sc.D. 


THERE is reason to believe that the accurate determination of 
the concentration of sugar in the blood would assist in the differ- 
ential diagnosis of certain conditions brought about by exposure to 
great mental excitement. 

As our knowledge has accumulated regarding the connexion 
between the concentration of sugar in the blood and the mental 
state of the individual, investigators have become more cautious in 
relating sugar content with the previous history of the patient, 
without taking into consideration the psychic condition at the time 
the blood was drawn. 

. That glycosuria in animals is produced by fixation has been 
known since the time of Claude Bernard, but clinicians have only 
recently had their attention drawn to the changes which mental 
excitement may cause in the concentration of sugar in the blood. 

It would appear that any stimulation of the chromaftine system 
reacts secondarily on the pancreas, whereby glucose is mobilized 
for immediate use. The very interesting and important considera- 
tions of Cannon, in which he brings fear, anger and physical effort 
into relation through the medium of the sympathetic system, are 
founded on these discoveries. . 

Conversely, in any estimation of sugar in the blood, one must be 
extremely careful that all operative procedures are of so simple a 
character as to disturb the patient’s mental state as little as possible. 
For this reason, the method proposed by Bang,’ whereby the total 
amount of blood required for an estimation is less than 
0°15 gramme, stands in a place by itself. 

The operative procedure is that of a blood count, so that this 
method is certain to produce less mental change in a patient than 
would be caused by venipuncture, and this difference will be more 
pronounced in patients whose threshold to external stimuli is 
already lowered. 


1 Bang, Der Blutzucker, Wiesbaden, 1913, pp. 20 et seg. Also Biochemische 
Zeitschrift, 49, 19, 1918, and 57, 800, 1913. 
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At the present time, the limit of accuracy of methods for 
determining sugar in blood, using quantities as large as two to five 
cubic centimetres, is about ten per cent, and an examination of 
Bang’s papers on the subject will show that his results are con- 
cordant to about the same degree. The present writers, and others 
who have used his method carefully, are in substantial agreement 
on this point. 

For example, if 0°1 milligram of sugar is estimated by Bang’s 
method, it will produce a quantity of cuprous salt which will 
require about 0°5 cubic centimetre N/200 iodine solution for 
titration. If the successive titrations for the above quantity of 
* sugar are concordant to two drops, each of approximately thirty 
milligrams in weight, the maximum difference between two 
results would be about ten per cent. But, although Bang’s method 
can be used with very sinall amounts of blood, and is easily carried 
out, it is open, according to our experiences with it, to several 
defects which seriously limit its accuracy. — 

In the first place, the end-point of the titration, the change of 
the light-blue colour of the copper salt to the darker blue produced 
by the action of iodine on starch is not particularly easily seen, and 
is very fugitive. This rapid falling off in intensity of the iodine- 
starch-blue colour, which marks the end of the titration is 
‘probably due, at least in part, to the fact that the oxidation of the 
cuprous salt by means of iodine only takes place in alkaline 
solution. The alkaline copper solution used in Bang’s method 
contains sodium carbonate, and the action of this substance is 
probably accountable for the fugitive nature of the end-point. 
Secondly, in a series of, say, ten estimations, one or two results will 
often be found to diverge considerably from the remainder; this 
divergence indicating a greater content of sugar in the blood in 
these particular cases (vide Series of Experiments 6, 7, 8, pp. 702 
and 703). ‘This seems to us to be due, in most cases, to differences 
in the papers used for the absorption and weighing of the blood. 

If a series of blank experiments be made, using the papers 
alone, without blood, similar divergences sometimes occur. This 
might be due to traces of starch, which if it became hydrolysed to 
sugar, would account for the higher results occasionally obtained. 
In an attempt to avoid this difficulty, we extracted a number of 
papers with very dilute acetic acid and obtained rather more con- 
cordant results by using them. 

Better results were also obtained by absorbing the blood by 
means of carefully purified asbestos instead of paper, but the 
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practical difficulties of filtration, etc., made this method too 
laborious (Series 8, p. 703). As we shall show, we have found that 
glass wool may be used instead of paper, and with this material we 
have obtained satisfactory results (Series 3, p. 701). 

Thirdly, the conditions of heating the blood-sugar with the 
copper solution are not entirely satisfactory and are capable of 
improvement. 

It has been recognized for many years that the method of 
heating Fehling’s solution with a known amount of reducing sugar 
has an effect on the amount of cuprous oxide produced, and for 
that reason, in the more accurate methods for the determination of 
glucose there is a definite time fixed for the duration of boiling. 
Bang, however, lays great stress on the time which the solution 
should take to reach the boiling-point, while the time during 
which the solution is kept boiling is fixed at two minutes. This 
author also considers the time taken to reach the boiling-point as 
very important. Those who have paid attention to getting the 
best possible results with Bang’s method realize that this is entirely 
the case, but no explanation seems to have been given. 

It would appear that two reactions are going on during the 
preliminary heating. In the first place, there is the formation of 
cuprous salt with simultaneous oxidation of the glucose. At the 
same time, however, part of this cuprous salt produced is being 
re-oxidized by free oxygen dissolved in the solution, or in the 
air at the free surface of the liquid. This re-oxidation could only 
take place to any extent in the period preliminary to boiling, for as 
soon as the liquid boiled vigorously the free oxygen would be 
expelled by steam. ‘ 

The reduction of the copper solution by the glucose begins, 
however, before the boiling-point is reached, so that there is ample 
opportunity for this re-oxidation to take place, and the extent to 
which it would occur would partly depend on the length of the 
preliminary period before boiling began. 

If a series of several estimations is to be made it is very difficult, 
or nearly impossible, to arrange the experimental conditions so 
that this preliminary time of heating is the same in each case. 
The effect of this re-oxidation would not be noticeable if the 
amount of sugar were large, but when it is small, and the total 
amount of cuprous salt produced is less than a milligramme, it can 
exert a considerable influence on the results. 

This re-oxidation by free oxygen is probably much more 
important when the cupric compound is reduced to a cuprous salt 
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which remains in alkaline solution (as is the case in Bang's 
method), than when it is deposited as insoluble and stable cuprous 
oxide, as in the ordinary estimation of reducing sugars by Fehling’s 
solution. 

Bang directs that the time of heating preliminary to boiling 
should be kept to 1 minute, 30 seconds, + 5 seconds, but even 
with a good pressure regulator it is very difficult to ensure this 
condition when making a series of determinations in different 
flasks, as the thickness of the glass, and therefore the rate at which 
heat is conducted, is not the same in each case. 

We have endeavoured to avoid this difficulty py shortening the 
time of preliminary heating as much as possible. The small 
Erlenmeyer flasks in which the liquid is contained are held in a 
pair of tongs over a naked Bunsen flame, and as soon as they begin 
to boil are placed on a tray containing coarse aluminium powder 
(a small sand-bath would serve instead) heated by a flame sufficient 
to keep the liquid boiling. 

In this way, the preliminary heating period before the boiling- 
point is reached is reduced to about 25 seconds, and is very fairly 
constant. 

As we have pointed out that the end-point in Bang’s method is 
in our experience unsatisfactory, we at first endeavoured to improve 
it by alterations in the composition of the copper solution and also 
in the conditions of the titration, whilst using the same general 
reaction ; that is, the oxidation of an alkaline cuprous solution to 
the cupric state by means of iodine, excess of iodine being indicated 
by means of starch. 

In particular we used the liquid obtained by adding excess of 
sodium pyrophosphate to copper sulphate solution (the precipitate 
of cupric pyrophosphate first obtained dissolves easily in excess of 
sodium pyrophosphate), the liquid being then rendered more alkaline 
by the addition of potassium carbonate and bicarbonate. Solutions 
such as these led, in some cases, to some improvement in the stability 
of the end-point, but at the same time had usually. a lower reduc- 
tion-factor. and so were not markedly better than Bang’s solution.! 
‘Another modification of Bang’s method was also used, and 
although more complex, gave a better end-point, though it was not 


'The liquid obtained by adding sodium pyrophosphate in excess to copper 
sulphate solution, then caustic soda, is a sensitive reagent for reducing sugars 
and will keep indefinitely. It might be of some use as a one-solution form of 
** Fehling’s solution.” 
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nearly so stable as the end-point in the titanium trichloride method, 
which we finally adopted, and which is described below. 

In this case the liquid after heating was acidified with acetic 
acid and excess of potassium iodide added. In the acid solution the 
cupric salt remaining liberates an equivalent amount of iodine (the 
reverse of the action in alkaline solution, when the cuprous salt is 
oxidized to cupric by iodine) and is reduced to the cuprous state. 
The liberated iodine is then titrated with thiosulpbate, starch being 
used as indicator. It is necessary to pass hydrogen through the 
flask during titration to prevent atmospheric oxidation. The 
amount of copper solution used must also be accurately measured, 
as it is the unreduced cupric salt which is determined. We obtained ~ 
good results by this method, but the end-point is not sufficiently 
stable, and practice is required to observe it accurately. (For results 
see Series 9, p. 703.) 


TITANIUM TRICHLORIDE METHOD. 


The method described below, using titanium trichloride, is the 
one we have found the most serviceable, as the end-point is stable 
and free from doubt. It depends upon the following reactions :— 

Titanium trichloride (which can be bought in fifteen to twenty 
per cent solution) is an exceedingly vigorous reducing agent. It 
‘reduces cupric and ferric salts to the cuprous and ferrous states 
immediately, being itself oxidized to the tetrachloride. If then 
a known amount of the trichloride be added in excess to a cupric 
solution, the cupric salt will be entirely reduced to a cuprous state, 
and an equivalent quantity of titanium trichloride oxidized to the 
tetrachloride. The excess of trichloride can then be estimated by 
running in from a burette a known solution of ferric chloride. 
Ammonium or potassium thiocyanate is used as the indicator, as 
the soluble thiocyanates give a deep red colour (ferric thiocyanate), 
with minute amounts of ferric salts, and no colour with ferrous 
salts. So long, therefore, as any titanium trichloride remains, this 
colour will not be produced, for the ferric salt would-be immediately 
reduced to ferrous, but so soon as the whole of the titanium 
trichloride has been oxidized the slightest excess of ferric salt will 
produce the red colour. The red colour thus produced does not 
tend to disappear, and the reaction is as sensitive as the starch- 
iodine reaction, if not more so, so that the end-point is at once stable 
and very delicate. The method is virtually an oxidation of the 
cuprous salt produced by the sugar to cupric salt by means of 
ferrie seulonde: the titanium trichloride being interposed to make 
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the reaction rapid and complete. It must be present, as the direct 
oxidation of the cuprous salt by ferric salt is not feasible. 

The method is thus at a disadvantage as compared with Bang’s 
method in that it is indirect, and that it involves accurate measure- 
ment of both the cupric solution and the titanium trichloride, but 
these measurements can easily be made, and the indirect nature of 
the method is more than compensated for by the stability of the 
end-point and the consequent accuracy.’ (For experimental results, 
see Series 1 to 5, pp. 700 to 702.) 


DETAILS OF THE METHOD. 

Preparation of the Solution —The potassium chloride solution is 
made by dissolving 220 grammes of pure KCl in distilled water, 
filtering, adding eight cubic centimetres of N hydrochloric acid, and 
making up to one litre. It is important to use as pure KCl as 
possible, as impure specimens contain reducing substances. 

Copper Solution.—Instead of Bang’s carbonate-bicarbonate solu- 
tion, we use ordinary Fehling’s solution diluted, as it gives a larger 
reduction factor. Ten cubic centimetres of each Fehling’s solution 
are mixed and made up to 100 cubic centimetres ; it should be made 
up as required. 

Titanium Trichloride Solution.—This is made up and stored as 
described in Knecht and Hibbert’s ‘‘ New Reduction Methods in 
Volumetric Analysis,” pp. 46 to 47. Fifty cubic centimetres of 
commercial TiC], solution (approximately twenty per cent) are 
boiled for about a minute with 100 cubic centimetres of concentrated 
HCl. The mixture is then made up to two litres, and placed in a 
storage bottle—which it practically fills. This is connected with a 
small hydrogen generator and a burette of ten cubic centimetres 
divided into tenths of a cubic centimetre, arranged as shown in 
Knecht and Hibbert’s book. 

Method of taking and weighing the Blood Sample.—If only a 


1 We found, after having worked out the method and used it to a consider- 
able extent, that experiments on the estimation of glucose by a similar method 
had been made by Knecht and Hibbert ‘“ New Reduction Methods in Volumetric 
Analysis.” E. Knecht and E. Hibbert. Published by Longmans, Green and Co. 
These authors give a few examples of the estimation of sugars by means of 
titanium trichloride, but these apply to the estimation of larger quantities and 
are different in detail, the general principle being much the same. The method 
would probably be very useful for the estimation of sugars on a larger scale, 
especially if a series of estimations had to be made. 
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few drops of blood should be available, as from the fingers for 
example, Bang’s papers may be used. But however carefully these 
papers may be prepared we were never able to avoid occasional 
results considerably higher than the rest. As we have pointed out, 
these results appear to be due to reduction by constituents of the 
paper, and where the greatest accuracy is desired it is better to 
avoid the use of a paper altogether, as the paper has to remain for 
some time in the hot, slightly acid solution of potassium chloride. 
The papers can be avoided by using small brushes of glass-wool, 
as described below. The method, however, involves a filtration 
and is therefore less rapid than using Bang’s papers. 

The glass-wool brushes are easily made from pieces of fairly 
stout aluminium wire about fifteen centimetres long. A hook is 
made at one end, and a small coil of three or four turns at the 
other. A small bundle of glass-wool fibres is doubled up and 
placed in the coil. Both ends of the bundle are then cut even with 
scissors, the result resembling an ordinary small camel's-hair 
brush (see fig.) 


The brush is then weighed on a torsion or other balance, 
touched against the drops of blood, and reweighed. Such a brush 
contains a large number of capillary spaces, and sucks up liquids 
very readily. Any amount of blood between 50 and 500 milli- 
grammes can thus be collected and accurately weighed without 
coming into contact with any organic substance such as paper. 

As soon as the brush with the blood has been weighed, it is 
moved up and down in a test-tube containing five cubic centimetres 
of the KCl solution. This will remove nearly all the blood from 
the brush. The liquid from the test-tube is then poured into a 
ten-cubic-centimetre centrifuge tube, and the brush and test-tube 
washed out again with five cubic centimetres of the KCl solution. 
The washings are poured into the centrifuge tube (if more con- 


venient, the glass-wool may be pushed out of the wire coil into the 
tube), and the centrifuge tube heated in boiling water for half an 
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hour. The tube is then centrifuged for a minute or so, allowed to 
cool, and the contents filtered through an asbestos or small paper 
filter’ directly into the heating flask. The centrifuge tube is then 
washed out with a further three cubic centimetres of KCl solution, 
which is then also filtered into the flask. The liquid should be 
quite clear after filtration. 

If Bang’s papers have been used instead of the glass-wool ° 
brushes, they are dried quickly and washed according to his 
method. Filtration is not generally necessary. Whichever of 
the methods has been employed, the filtrate will contain all the 
sugar from the blood sample, and will measure thirteen cubic 
centimetres. ; 

If larger quantities of blood are available—two or three cubic 
centimetres for instance—it may be defibrinated and measured out 
in a calibrated Wright’s pipette (Sir A. E. Wright, ‘‘ Technique of 
the Teat and Capillary Glass Tube,” pp. 26 et seq.). It is then 
pipetted into KCl solution, the liquid heated in boiling water for 
half an hour, as above, centrifuged, filtered, and the filter washed 
in the same manner as described above. 

Method of Heating.—We have used small Erlenmeyer flasks, 
capacity about sixty cubic centimetres, for heating the filtrate with 
the Fehling’s solution. A piece of stout rubber tubing is slipped 
over the neck of the flask, oad projects about one inch beyond 
the top. 

One cubic centimetre, aa from an accurate pipette, of the 
dilute Fehling’s solution is added to the contents of each flask before 
the heating. 

The flask is then rapidly heated in the naked flame of a Bunsen 
burner until it just begins to boil vigorously. This generally takes 
twenty-five seconds. It is then immediately placed on a small tray 
filled with coarsely powdered aluminium, and heated by a small 
flame. The boiling is continued for 2} minutes, this duration of 
boiling having been found to give the most concordant results. 
The Bunsen flame and the small heating bath should be placed 
close together, so that the liquid is still boiling when the flask is 
placed on the heating tray. 

After the liquid has boiled for 2} minutes, the rubber-tube 
attached to the neck is quickly nipped tight by Spencer-Wells 
forceps, and the flask rapidly cooled in running water. 


' The filtration through asbestos is apt to be slow, so that it is better to use a 
small quantitative filter paper. We have not found that such filters yield up any 
reducing or other substance to the liquid. 
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Method of Titration.—When the liquid is quite cold, the forceps 
are removed, and about four cubic centimetres of approximately 
N hydrochloric acid rapidly pipetted into the flask. Then a 
measured quantity (1:5 to 2 cubic centimetres, will be found 
sufficient with titanium trichloride of the usual commercial 
strength, made up as described above) of titanium trichloride is 
run in from the burette, about four cubic centimetres of a fifty per 
cent solution of ammonium thiocyanate added, and the liquid at 
once titrated with a very dilute ferric chloride solution, until a red 
tint is obtained which persists on shaking. 

We have generally used a solution containing 1/400 of a gramme- 
atom of iron per litre = 0'1396 gramme Fe per litre. This may be 
most conveniently made up by dissolving 0'9805 gramme of pure 
ferrous ammonium sulphate in about 100 cubic centimetres of 
water, adding a slight excess of hydrogen peroxide and enough 
ammonia to render the solution alkaline, boiling for about ten 
minutes, adding twenty cubic centimetres of concentrated HCl, and 
making up to one litre. This solution will keep indefinitely. 

From a large number of estimations made by this method, 
using pure glucose recrystallized from methyl alcohol, we have 
obtained as a mean value: One cubic centimetre of the above 
ferric solution = 0°107 milligram of glucose. Unlike Bang’s method, 
this method does not require the passage of carbon dioxide of 
hydrogen into the flask during the titration. This is probably 
due to the addition of excess of acid to the contents of the flask 
immediately it is opened, the acid solution of cuprous salt appar- 
ently absorbing oxygen more slowly than the alkaline solution 
used in Bang’s method. It is, however, necessary to conduct the 
operation as quickly as possible, as otherwise some oxidation may 
take place, and the results be too low. 

Two or three blank estimations, using one cubic centimetre of 
the Fehling’s solution with thirteen cubic centimetres of the KCl 
solution, heated in the manner described above, should be made 
with each series of blood-sugar estimations, and the mean amount 
of ferric chloride used in these subtracted from the amounts 
required in the actual estimations. 

The difference multiplied by 0°107 gives the glucose found in 
milligrams. 

If the Bang papers have been used to absorb the blood, two or 
three of the same papers without blood must be treated in an 
exactly similar way to those on which the blood has been ‘taken, 
and the mean amount of ferric chloride used in these blank 
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experiments subtracted from the values obtained in the blood experi- 
ments. A good burette graduated in tenths of a cubic centimetre 
may be used for the ferric chloride. As the titanium trichloride 
solution is considerably stronger than the ferric chloride, and is 
added in excess of the amount required for the reduction of the 
coppper present, it is as well to make a preliminary blank experiment 
in order to find out the amount of trichloride required to give a 
suitable figure in the final titration with ferric chloride. 

If too much titanium trichloride is used, a large amount of 
ferric chloride will be required in the final titration. 

The titanium trichloride gradually decreases slightly in strength, 
but this can readily be compensated for by slightly increasing the 
amount added for each titration, should this be found necessary. 
Any titanium solution which has been standing for some time in 
the burette should be run out and replaced by a fresh quantity 
from the stock bottle before a series of estimations is made. 

A brown colour or precipitate produced when the ammonium 
thiocyanate is added indicates that insufficient titanium trichloride 
has been used. 

We have tested this method only for quantities of glucose 
between 0:05 and 0°25 milligram, as our object was to obtain 
accurate estimations of glucose in quantities of blood not exceeding 
two or three drops; but with suitable modifications, the method 
could doubtless be extended to the estimation of larger quantities 
of reducing sugar in blood or other fluids. 


EXAMPLES OF RESULTS OBTAINED. 
Series 1—Method of pipetting blood direct into KCl solution. 
Blood from ear of rabbit defibrinated. Blood measured out in 
Wright's throttled pipette, delivering 101 milligrams blood. 


NocoF Amount of Percentage of 
Fe pease tee hore soaae i 
1 .-None. Blankexperiment .. 4-02 oe - 

2 oe None. Blank . 3-97 o _ 

3 101 mgrm. we 5°36 . 0-144 
4 i es 5-41 ag 0-149 
5 ay oe 5°39 a 0-147 
6 on As 5°47 - 07156 
7 i . 5-45 o 0-154 
8 ” . 5-49 0158 


Mean percentage of ‘ 
sugar in the blood } O-151 


The method of calculation may be shown by reference to 
Experiment 3. In this case the mean amount of ferric chloride used 
in the blank experiments (4 cubic centimetres) is subtracted from 
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the amount used in Experiment 3 (5°36 cubic centimetres), the 
difference of 1°36 cubic centimetres being the amount of ferric 
chloride corresponding with the sugar in 101 milligrams of blood. 

As previously mentioned, 1 cubic centimetre ferric chloride 
=0°107 milligrams. Therefore, the percentage of sugar in the 
blood = ~86  OTO7 x 100 _ 144. 

Series 2.—Blood pipetted direct into the KCl solution, exactly 
as in Series 1 (from the same rabbit after a fast for some hours). 


No. of Blood used, Ferric chloride Percentage of 
experiment in mgrms. ee. sugar in blood 
1 -- None. Blank experiment .. 5°63 . — 

2 yt ae oe 5°69 _— 

8 101 mgrm. - 6°84 . 0°125 
4 at o 677 oe 0-118 
5 os = 6-76 ie 0-117 
6 ee a 6:89 te 0-180 
7 a ee 6:87 Be 0-128 
& ¥ ee 6°81 0-121 


Mean percentage of R 
sugar in the blood O:188 


Series 3.—Human blood taken up by glass-wool brushes from 


finger. 
No. of Weight of blood FeCl Percentage of 
experiment in mgrma. cc. sugar in blood 
1 174-5 = 722 os Ol 
2 132°5 ss 6-71 ms 0-099 
8 97°5 .- 6°33 o 0-092 
4 168-0 o 7°03 . 0-098 
5 1070 . 6-46 0-097 


raged in the blood | 7°08 

Series 4.—Rabbit’s blood defibrinated and pipetted on to Bang’s 
paper with a Wright’s throttled pipette. In this series the papers 
were also weighed before and after absorption of the blood, as a 
check on the delivery of the pipette which had been calibrated to 
deliver 101 milligrams of blood. 


No. of Weight of blood, FeCly Percentage of 
experiment in ngrma, c.c, sugar found 
1 .. None. Blank experiment .. 4°05 — 
2 a 4 2 ue 4-04 _ 
8 ” ” 4-03 . = 
4 100°0 5:16 0-120 
5 101°5 5:00 0-102 
6 101°5 5°03 0-104 
7 101-0 514 0-116 
8 101-0 5:27 0-131 
9 102:0 5°33 0°135 
10 1015 5:20 oe 07122 
11 100°5 5-16 0-120 


Mean percentage of . 
sugar in the blood } O08 
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Series 5.—Rabbit’s blood defibrinated. Pipetted on to Bang’s 
papers with Wright’s throttled pipette, delivering 134 milligrams 
blood. 


No. of experiment Percentage of sugar found 
0 138 


. . 0-132 
. 07135 
. - 0132 
. ae ee 0-121 
. . 0-135 
. ee 0-126 
. o o 0-138 
Mean percentage of ) .. 
sugar in the blood { os 


Series 6, 7, 8, and 9 below, are records of experiments, using 
Bang’s iodine method instead of the titanium trichloride method. 

Series 6 and 7 were made by Bang’s method throughout, with- 
out any modifications. ; 

In Series 8 Bang’s method was used, except that asbestos was 
employed to absorb the blood instead of Bang’s papers. 

In Series 9 the “‘ reversed ”’ iodine titration, described on p. 695, 
was used. : 

Series 6.—Bang’s original method, using papers to absorb the 
blood, and titrating with N/200 iodine. 

Human blood from fingers. 


WIA AMM w dd. 


Batre WwW. 

Blood taken, Percentage of Blood taken, Percentage of 
in mgrins, suyar found in mgrms, sngar found 
113-5 oe 0-134 109 0 oe 0°126 
109:0 oy 0-123 930 oe 07151 
1190 os 0-137 107-0 re 0-114 
93-0 cay 0-137 1190 ve 0-106 
1250 ae 0-121 
139'5 0-119 


Mean percentage of ) 
sugar in the blood j 


The first set of determinations (B) gives a fairly concordant 
series of numbers. 

Series 7.—Bang’s original method. Papers used to absorb 
blood, and N/200 iodine for titration. 

Rabbit bled from ear. 


0-129 


No. of experiment Blood taken, in mrms. Pereentane of ugar found 
1 e ee +118 ~ 
2 132 or 0-123 
3 127 ae 0°122 
4 176 oe 0-114 
5 148 - 0-121 
6 104 uO 0-154 
7 127 Ss 0-126 
8 151 Re 0-129 
9 145 re 0-129 

10 158 0-121 


Mean percentage of sugar in the 0-126 
blood, including Experiment 6 
Do. excluding Experiment 6 07128 
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This is a concordant series except for No. 6, which is much 
higher than the rest, and again illustrates the abnormally high 
results sometimes obtained by the method. 

Series 8.—Bang’s original method, using N/200 iodine for 
titration. Modified by using asbestos instead of paper for the 
absorption of the blood. 

Rabbit’s blood defibrinated. 


Blood taken, in mgrms, Percentage of sugar found 
118 oe on 0-087 
117 - os 0-096 
119 . on 0-103 
119 oe ae 0-099 
118 ee oe 0-099 
119 on oe O11 
118 .- a 0-112 
119 0-090 


Mean percentage of | o. 
sugar in the blood \ 9300 


Series 9.—Reversed Bang method (see p. 695). Titrated with 
N/200 thiosulphate. Rabbit's blood. 


Blood taken, in mgrms, Percentage of sugar found 
120 o o. 0°106 
” oo on 0-119 
on 0-119 
0-119 
0-119 
oe Ss 0-127 
Mean percentage of ? 
sugar in the blood } O18 


” 
” 
” 


This series gave fairly concordant values, but a further series 
made in the same way gave discrepant values. 


Blood taken, in mgrms, Percentage of sugar found 
120 2 3 0-097 
y Br - 0-088 
ie 0-092 
a 0-095 
i % es 0-153 
” . os 0°130 

The two last values are considerably too high, and it is possible 
that this may have been due to some reducing substance derived 


from the absorption papers used. 
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: EXAMINATION OF THE BACK. 
Ky Hon. ann Temporary Ligurenant-Cotone, SIR JOHN COLLIE, 


M.D., J.P. 
Royal Army Medical Corps. 


Back cases appear to be uninteresting to every one except those 
who suffer, or who have to pay. The idea seems to be that little or 
no kudos is to be got out of them in either the indoor or outdoor 
hospital departments, hence they are usually relegated to the care 
of the junior, and, therefore, the less experienced members of the 
hospital staff. As a matter of fact there is quite a fascinating 
interest in tracing an inadequately defined pain to its true source, 
or proving its non-existence. 

The mechanism of the back is of such a nature that when 
thoroughly appreciated it enables a correct diagnosis to be made in 
the majority of cases; but this entails a careful study of the entire 
structure so that the parts unaffected may be eliminated in order 
that the true seat of the trouble shall be determined. 

The somewhat haphazard method, which has hitherto largely 
prevailed, of grouping all injuries of the back into the category of 
“ricked” or “sprained” back, with no attempt at accurate or 
scientific diagnosis, has not unnaturally created an impression that 
when this is done it exhausts all the knowledge of the profession 
concerning injuries in this region. No other part of the body has 
been the subject of so much unskilled and random diagnosis, for 
the exact pathological condition present seldom seems to engage 
particular attention. 

There is no doubt that “ back cases”’ bristle with difficulties, 
and may be so complex as to lead to greatly divergent views, 
because the failure to observe one apparently unimportant factor 
may lead to an entirely wrong conclusion. 

For a successful diagnosis, several things are essential. Firstly: 
One or more careful physical examinations, bearing in mind the 
conditions which may arise from natural causes, which are with 
difficulty distinguishable from those of traumatic origin; secondly, 
an appreciation of the psychology of pain; thirdly, a full history of 
the injury alleged. 

One of the great difficulties in the examination of cases of 
alleged injury to the back is that with a large, stout individual, 
such as one often has to deal with, it is far from easy to make a 
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satisfactory examination of this part of the body, and one is 
tempted to accept the man’s own statement (which under the 
circumstances is of little value) that he experiences pain at some 
particular spot. 

It is not easy to discover what is amiss, even when there exists 
an actual physical cause for the pain complained of, but our worst 
difficulties commence when we come to determine whether the 
stiffness and pain alleged are real or feigned. 

When disease exists in the spine Nature’s warning is pain. 
When pain exists, stiffness and muscular rigidity naturally follow— 
similar to the well-known condition of the abdominal rigidity in 
appendicitis. It is reasonable, therefore, to believe that if there is 
no stiffness, and no rigidity, there is no pain and consequently no 
actual disease. 

After middle life the spinal column gradually becomes less 
elastic, and in old age movements are always performed with 
difficulty, but not necessarily with pain. 

Osteophytic arthritis is a common cause of limitation of move- 
ment of the spine in working men. 

The small anatomical differences in the length of the lower 
limbs, which is much more common than is generally supposed, is, 
when it exists, compensated for by slight curvature of the spine. 
A lateral curve often gives a useful cue to an unsuspected 
asymmetry of the body. 

When there is no complaint of pain on percussion over the 
spinous processes of the vertebree it may be assumed that there is 
no gross damage to the neural arches. 

None of the cervical spines (except the seventh) can, as a rule, 
be palpated. The spine of the seventh cervical vertebra is 
prominent, but it should not be forgotten that the first dorsal is 
often equally so. It is, therefore, unsafe in counting the spinous 
processes to assume that the prominence felt is the seventh 
cervical. 

A line drawn horizontally round the body at a level with the 
highest point of the iliac crests covers the fourth lumbar spine. 
From this point the vertebree may be counted upwards. ‘ 

Where Fizidity Occurs.—In the normal state there is practically 
no widening of the spaces between the dorsal spines when the 
patient bends, and there is therefore no flexion in the dorsal région. 
Flexion of the spine takes place almost entirely at either the 
cervical or lumbar region, or at both. This is an important fact to 
remember when examining the back for injury. 
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Inability to move the cervical vertebre is seldom fraudulently 
alleged, and the comparatively few cases which arise are easily 
dealt with. 

The lumbar region, therefore, demands careful, and in the 
absence of alleged injury of the neck, exclusive attention in cases 
where it is stated there is inability to stoop. 

A common experience in these cases is, that a claimant who- 
alleges that months before he strained or injured his back, stoutly 
affirms that he is quite incapable of bending his back. When asked 
to do so he makes a slight forward inclination of his body from the 
hips and then resolutely declines to make any further attempt at 
movement. If he is simulating incapacity, the difficulty of proving 
it is great. 

Obviously such incapacity is not associated with the cervical 
region; we have seen that the dorsal region does not contribute to 
the flexion of the spine, and therefore the alleged difficulty in 
stooping must, if it exists, be confined exclusively to the lumbar 
region. If this is remembered, it enormously simplifies the investi- 
gation of these cases, for the attention of the examiner may be 
wholly concentrated on the five lumbar vertebre. 

Tests for Fraudulent Stiffness of the Lumbar Vertebra.—I am 
indebted for many of the following observations to Dr. A. 
McKendrick, from whose book on “‘ Back Injuries” I have obtained 
much assistance. 

Simulated fixidity of the lumbar region may be exposed by the 
following: The patient should be laid absolutely flat on his back, 
his heels, knees, buttocks and shoulders should touch the table. 
The natural forward lumbar curve is in this position apparent. It 
will at once disappear if the thighs are flexed on the abdomen, 
unless fixed by injury or disease. : 

If, whilst lying flat on the table in the position above described 
the patient is told to keep his knees straight and assume the sitting 
position, and then bend the upper part of his body a little forwards, 
the normal forward lumbar curve—if not fixed by injury or disease 
—will entirely disappear. 

The patient is induced to sit in an upright position on a chair; 
if both knees are now extended, the normal forward lumbar curve 
disappears if not fixed by injury or disease. 

The value of these three tests is great, for the positions which 
the patient has in each been induced to assume are, from an 
anatomical point of view, exactly the same which he declared was 
impossible when asked to perform them when standing! For it is 
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obvious that if, when lying on his back the patient’s thighs are 
bent on the abdomen, the position is the same as if he had stooped 
so low when standing, that his head would approach the ground ; 
and that if he can be induced to sit bolt upright, either on a table - 
or on a chair, with his knees extended, he is in fact bending his 
body at a right angle to his thighs and would, were he standing, 
be making a very low bow. 

There is, however, this difference, that in stooping forward 
in a standing position the body would fall, as it were, by its own 
weight, were it not restrained from doing so by the erector spins 
and other extensors of the back; whereas in assuming the sitting 
posture from the prone the body is raised against gravity and the 
flexors of the spine, i.e., the abdominal muscles, are brought into 
action. The fact, however, that a different set of muscles are 
brought into use does not diminish the value of the tests as far as 
capacity or incapacity to stoop is concerned. 

Although these facts may be demonstrated to the satisfaction of 
the examiner, it is a matter of much importance in cases where 
arbitration proceedings are pending that indubitable proof should 
be forthcoming, and this, fortunately, can be procured. It is found 
in radiographing the lumbar region that when it is impossible to 
get a patient to move his lumbar region voluntarily, so as to come 
in contact with the X-ray plate, a better result is obtained if the 
knees are drawn up; this, as already stated, obliterates the normal 
forward convexity of this region and brings the vertebre more in 
contact with the X-ray plate. 

McKendrick points out that a permanent record of the fact that 
a patient who alleges he cannot stoop is, in fact, able to bend this 
portion of his spine, may be obtained by taking an X-ray photo- 
graph first in the position which the patient alleges is the fixed 
one, and second, with the knees drawn up. A permanent photo- 
graphic record of the difference in size of the interlaminous spaces 
is thus obtained. When the lumbar vertebre are in their natural 
position, i.e., curved forwards, the radiogram shows that the 
spinous processes approximate each other, whilst when the thighs 
are flexed on the abdomen they are widely separated. Comparative 
measurements taken between the shadows of the spinous processes 
in the two plates prove that movement has taken place. In 
radiography stout men are always a source of difficulty, but with 
‘screen plates "I am informed it is usually possible to demonstrate 
that movement has taken place. These “screen plates” do not, 
of course, show the finer details necessary for demonstrating disease 
of the bones, but are sufficient for the purpose indicated. 
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Fracture dislocation is a serious injury. The nature of the 
accident and the condition of the patient immediately after its 
happening, are alone sufficient to prevent any likelihood of the 
condition being missed. Paraplegia would, of course, tell its own 
tale, and even the occurrence of girdle pains would be suggestive. 

Fracture of a spinous or articular process, or one of the lamine, 
is not likely to be missed if the case is seen early. The difficulty 
is that those who, like myself, examine for insurance companies, 
do not see these cases until long. after the happening of the accident. 
These fractures, if recovery is to take place, are not long in uniting. 
When a patient gives a history of pain which has been constant 
over one spot, this, taken in conjunction with the nature of the 
accident, the subsequent history, and probably the presence of 
some amount of callus, lessens the difficulty of diagnosis. It is 
well to remember that simple fractures of the vertebrae are some- 
times discovered by X-ray photographs when nothing was complained 
of but pain and stiffness. In doubtful cases, therefore, an X-ray 
examination should always be made. 

In examining the spinal column it is not sufficient to place the 
hand on the patient’s back, to ask the patient to bend forwards, 
and then to note that there is immobility, or what is called 
“ boarding” in a certain region. This, McKendrick points out, 
is only half the truth, and recommends that the examiner’s hand 
should be kept for at least a full minute on the patient’s back, 
which should be bent as far as possible. The back may remain 
absolutely stiff from disease or traumatism, or, on the other hand, 
the muscles beneath the examiner's hand may begin to twitch, 
followed by a “giving” of the spine. At first the relaxation or 
“give” is very short and this is followed by a slightly longer one, 
and so on until the spine is fully bent, indicating that the erector 
spine has been voluntarily kept in action. The muscle, the erector 
spine, which produced the ‘‘ boarding,” has gradually become 
tired out and finally exhausted. This condition, he states, is often 
found in malingering and in hysteria, but never in traumatic 
neurasthenia. On the other hand, when the rigidity has been due 
to either rheumatism or strain of the spinal joints the “give” is 
more or less gradual, each becoming shorter than its predecessor 
until the back is fully bent. 

If a man really has pain in the cervical or upper dorsal region 
it can generally be elicited by bending the head forward, whilst the 
trunk is held, rigid, thus stretching the vertebral muscles; if this 
can be done without producing pain, the probabilities are that the 
pain alleged is not due to physical causes. 
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When the back is bent, each separate vertebra in the cervical 
and lumbar region moves a little upon its fellow, and each spinous 
process is separated a very short distance from those of the neigh- 
bouring vertebre. If, therefore, when a patient stoops, the fingers 
of the examiner’s two hands are pressed between the spinous pro- 
cesses first of the cervical and then of the lumbar regions, and the 
patient is asked slowly to raise himself to the erect position, and 
the spinous processes are found to separate upon flexion of the 
spine and approach each other as the spine is straightened, and this 
without pain, it goes a long way towards proving that there is no 
disease at the particular spot examined. 

In cases where the only complaint is of subjective epbpioins it 
is seldom that one examination is sufficient to enable a definite 
conclusion to be arrived at; and the examination should be 
repeated, if practicable, as many times as are necessary to enable 
a correct opinion to be formed. 

The power of rotation of the cervical vertebra can be elicited 
by asking the patient, when standing with his back directed to the 
examiner and his feet placed closely together, whether since the 
accident he has had any trouble with his hearing. The auricles 
are alternately taken between the finger and thumb, and the head 
gently pulled well to one side, and then the other, under the 
pretence of getting a good light into the meatus. This little 
manceuvre rotates the whole spine and has the advantage of being 
easily demonstrated to the applicant’s doctor if this is thought 
desirable. 

It is curious to note how often one who wishes to allege spinal 
injury complains of pain at the tips of one or more of the spinous 
processes of the vertebra. The places indicated should first be 
marked, counted, and carefully noted, and the results compared at 
intervals, both at the examination and at subsequent interviews. 
The use of different coloured chalks is of assistance in making 
these records. 

There are many apparently innocent means by which a man 
may be induced to bend his back directly he enters the room and 
before the formal examination has commenced. I have repeatedly 
ascertained the flexibility of a spine before the patient knew it was 
being tested. 

As a rule, working men bring their cap or hat into the room 
when they come to be examined. In a casual way he is instructed 
to put it below the chair on which he is offered a seat. It never 
strikes a working man that this is in any way an unusual 
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proceeding. Indeed, he seems to think it the correct place for his 
hat. Under the assumption that the examination has not yet 
commenced he often forgets himself, and when he stoops I casually 
remark, often in a low tone, speaking, as it were to myself, ‘‘ Cannot 
be much the matter with his back now, any way, judging from 
the way he can bend.” It is astonishing the large number of cases 
in which the whole question of further examination, diagnosis, treat- 
ment, and alleged continuing disability, is finally settled by sucha 
proceeding, and an explanation follows that, whereas the back has 
been “ bad,” it has now recovered, a line of least resistance in which 
I willingly acquiesce, and sometimes even suggest. It has always 
struck me that it is a waste of time and bad policy to thoroughly 
examine a claimant who admits that he has recovered, and I com- 
mend this little manceuvre as a time and labour-saving expedient. 

This remark does not, of course, apply to cases sent for medico- 
legal examination, but only to those where an opinion is sought, by 
large employers of labour, as to the continuing disability of their 
employees. 

There are occasions when one is quite convinced that there is 
absolutely nothing the matter with a man, but the positive proof 
required to demonstrate the fact is lacking. In such cases, if one 
is in a position of authority, a good result may sometimes be 
obtained from a frank avowal of the position and the offer of a 
bargain. Let the man know your difficulty, tell him candidly you 
have not for the moment the requisite proof in your possession to 
report him as a malingerer, hint that in the event of his speedy 
recovery the case will be treated as a recovery, and that no adverse 
report will in that case be made. He should be given to under- 
stand, however, that the alternative implies, of necessity, a renewed 
effort on your part, and the inexorable exercise of your powers when 
successful, and that this is only a matter of time. My experience 
is that this offer is often readily accepted and a graceless retreat is 
made from a position which it is appreciated is really untenable. 
The plan has the obvious advantage that the real sufferer is at no 
disadvantage, for should the case be a genuine one, continued 
investigation would demonstrate the truth of his allegations. 

The almost transparent device of accidentally dropping a pencil 
in the hope that the patient will unconsciously pick it up, or the 
more artful method of surreptitiously dropping a coin or small 
article of the patient’s clothing on the floor, often shows the func- 
tional activity of the extensors of the spine in a way which more 
scientific methods fail to elicit. 


Sir John Collie ; 711 


The trap; however, into which the most hardened malingerer 
will sometimes fall is (his trousers and pants having been during 
the examination dropped to his ankles) to indicate in a tone of 
relief and finality that the examination is at last concluded. The 
examiner should at this moment turn his back on the patient; if 
a mirror should happen to reflect the movements of the patient 
much satisfaction will often be caused by seeing the man stooping 
to reach his clothes with an agility which no amount of coaxing 
had previously produced. 

Simple ruses such as these will often succeed, though their 
chances are becoming more and more remote, as applicants are 
now too often coached in the parts they have to play. 

A patient who is alleging pain at a definite spot in his back, 
which does not exist, may be detected by the simple expedient of 
asking him to place the point of the forefinger of his right hand on 
the spot, and marking it, and subsequently after another part of 
the examination has been undertaken, asking him again to indicate 
the spot, but this time with the point of the forefinger of the other 
hand. The result is often edifying, because he may point to a spot 
several inches away from the first one. When the area affected by 
the pain has been indicated, with more or less exactitude, complaint 
will probably be made of the lightest touch in that region; it is 
therefore necessary to resort to various devices for withdrawing 
the attention from the locality presumed to be affected. 

It is seldom that the spine is forcibly bent forwards, but such 
an accident might follow a severe weight suddenly falling on the 
shoulders. In this case the posterior common ligament, the supra- 
spinous ligament, or the ligamenta subflava may be torn. 

When am injured muscle is actively put into contraction, or 
when it is stretched, pain is produced. If the erector spine is 
injured and the patient actively tries to straighten the back, or if 
the spine is flexed, thus stretching the injured muscle, pain will be 
complained of. 

The man who complains of severe pain in the erector spine or 
its prolongations, and keeps his back bent many months after an 
injury lays himself open to grave suspicion. 

When patients allege a tear in the neighbourhood of the erector 
spine, instead of complaining as so many do when the back is 
straightened they ought to be grateful, for if any of the fibres of 
this muscle are really injured the effect will be to relax the fibres. 

Sometimes the following experiment is of use. The man who 
declines to assume the erect position may be induced to do so 
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unwittingly, by being asked to kneel on the floor and rest his 
elbows upon his folded clothes, in such a position that his back is 
straight. 

A good deal may be gained from a careful consideration of 
which muscles are used for the purpose of bending the spine. It 
must never be forgotten that the muscles which produce lateral 
movement are exactly the same muscles as those which produce 
extension, and therefore, if a claimant says he cannot straighten 
his back, but is able to touch the ground first on one side and then 
on the other, it is obvious that the disability, if genuine, is not 
in the erector group of muscles of the back. On the other hand, 
if he persistently complains that he cannot straighten his back, 
and in addition that he cannot bend it, let us say to the left side, 
whilst he admits that bending it to the opposite side is painless, 
the presumption is that one of the erector group on the left side is 
in fact strained or in some way injured. 

Working men are, of course, unaware of the anatomy and action 
of the muscles involved, and I have seen a malingerer pretend, 
a year after the happening of a slight accident, that his back 
muscles were so painful that not only could he not straighten 
them, but any attempt to passively extend the spine produced the 
most intense pain. The whole back was bent forwards, but it 
was evident that the spinal column was bent forwards from the 
hip joints, and this was demonstrated by putting the hand on the 
lower part of his abdomen and at the same time attempting 
forcibly to straighten the back, when the powerful abdominal 
muscles which are the flexors of the spine were found to be in 
violent contraction. 

In old-standing cases, if a patient complains of pain when an 
attempt is made by the surgeon to extend the spine, the injury, 
if any injury there be, is in the flexors of the spine, i.e., psoas, 
rectus abdominis, external oblique, internal oblique, transversalis, 
or the anterior common ligament. 

On one occasion a malingerer who had kept his back persistently 

flexed from the lumbar region for many months, when lying 00 

his face on the examination couch, permitted the pillow to be 

" gradually raised. The position not only straightened his back, but 
actually curved it in the opposite direction without any complaint 
of pain either in the flexors, extensors, or in the spinal coluw? 
itself ! 

Torn Muscles—In cases of accident, the most usual injury is 
a tearing of the fibres of some of the lumbo-sacral muscles, o 4 
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sprain of one of the numerous vertebral joints, or of the sacro- 
lumbar joint. It is, however, ridiculous for anyone to allege, as 
I have known done, that a sudden wrench tore a muscle or 
produced a sprain in the back, the pain of which only manifested 
itself after an interval of some hours. Anyone who has torn a few 
fasciculi of one of his own muscles will have no sort of doubt about 
this. On two occasions patients who suddenly ruptured a few 
fasciculi of the gastrocnemius have told me that they were 
confident that someone had thrown a stone from a distance and 
suddenly struck them on the calf of the leg, and that they were 
wholly incapacitated then and there. If a rupture of a muscle is 
recent there are certain conditions which must inevitably accompany 
it; sudden pain, a gap at the seat of rupture (especially when the 
muscle is put én the stretch), a haematoma with consequent swell, 
ing, pain, tenderness, and loss of function. The fain is likely to 
last, if at all severe, several weeks. 

A torn muscle of the back produces a considerable amount of 
swelling and effusion. The injury may involve other structures, 
such as ligaments or nerves, and the patient suffers severely. At 
this stage, no dispute as to the condition ever arises, for employers 
and Insurance Companies seldom suggest simulation at the acute 
stage of a disability following an accident, and as a rule it is only 
many months afterwards when the condition may be termed more 
or less chronic, and when the difficulty is greater, that the medico- 
legal expert is called upon to make a diagnosis. 

It should be borne in mind that a muscular tear or rupture is 
invariably single, and therefore unilateral. A strain is merely a 
stretching of tissue beyond its physiological limit. The lumbar 
fascia has this in common with all muscles and ligaments, viz., 
that there is a point which can be definitely located where a tear 
or strain has taken place, that is, there is always a point of 
maximum tenderness or pain. Notwithstanding the fact that the 
belly is the point at which there is the greatest tension when 
a muscle is brought into action, yet the mechanically weak spot is 
where muscular joins fibrous tissue. 

The latissimus dorsi is the chief muscle used in giving a down- 
ward blow or thrust. When this muscle is injured, pain is produced 
on moving the arm, or in drawing it backwards. Backward 
movement of the shoulder is also painful. 

It is possible that a sudden strain may tear some of the slips 
of origin from the vertebral column of the trapezius or latissimus 
dorsi. 
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Mr. Morley has pointed out in bis paper on “Injuries to the 
Back in their Medico-Legal Aspect" (XVIIth Internat. Cong. Med. 
Trans., Section of Forensic Medicine) that, when muscles other 
than those of the back are torn, the correct surgical treatment—that 
of fixing the limb in a position of relaxation of the muscle—is 
always followed. But these surgical principles are seldom, if ever, 
applied to torn muscles of the back. The usual treatment for 
a patient with a torn erector sping is to put him on his back with 
pillows under his head and shoulders. This, by flexing the back, 
puts the injured muscle on the stretch, leaves it in the worst possible 
position for repair, increases the tendency to hemorrhage at the 
seat of rupture, delays absorption, and renders massage impossible, 
‘lhe prone position with sandbags under the shoulders and pelvis 
is obviously the correct physiological position for injuries of the 
“muscles of the back, and, as he points out, this position admits of 
the employment of massage from the very beginning, without 
undue disturbance of the patient, for it is as unjustifiable to keep 
an injured muscle of the back fixed without- treatment as it 
obviously is to keep a sprained ankle or a fracture immobilized. 

The following is an almost daily experience with those who see 
much of medico-legal work :— 

A working man falls whilst at work, injures his back, or it may 
be he sprains it whilst lifting a weight. The pain at once compels 
him to keep his back in a stiffened position. He consults a doctor, 
who enjoins the most complete and absolute rest, and perhaps 
prescribes the recumbent position in bed. Now, it is obvious that 
during the first few days, when the exudation in the fibrous tissue 
is being poured out, rest is essential, but, if massage and movement 
are not soon systematically and daily performed, the absorption 
of the exudation will not be encouraged. The longer the rest, the 
greater will be the subsequent pain and the difficulty in resolving it. 

The difficulty, as already explained, is that movement and 
massage, even after the acute stage, at first, but only for a short 
time, increases the pain. Unless, therefore, the patient has great 
confidence in his medical adviser and the masseur, has some pluck 
and a really genuine desire to be cured, this method of treatment 
fails because it cannot be properly carried out. The principle 
involved is really well-known, and is, indeed, carried out daily in the 
modern method of treatment of a sprain of the ankle-joint. Every- 
one now knows that, apart from the rest necessary during the first 
few days, the earlier natural movements are resorted to the shorter 
will be the duration of the disabling effects. Yet one finds strong, 
healthy, able-bodied men who have had a strain of the muscles 


Sir John Collie 715 


of the back keeping their back rigid for weeks, months, and some- 
times even for years, for no other reason than that the steps above 
indicated have not been taken. They could be rapidly cured by 
active, vigorous and intelligent treatment. 


Shufflebotham has for a long time advocated the employment 
of systematic exercises, and, where there is much wasting, 
electrical stimulation. Passive movements and early massage 
promote absorption of effused blood, relieve pain immediately, 
improve nutrition, and certainly effectively prevent adhesions. 
The patient after a little time should be encouraged to perform 
gradually increasing movements, and later the use of light dumb- 
bells, exercises, such as touching the toes, extending the shoulders, 
etc., should be practised. 

The late Mr. Edmund Owen suggested that to paint tubercular 
glands with iodine is as likely to be successful as would be an 
attempt to please the Dean of St. Paul’s by stroking the dome of 
that edifice; and I think to keep a patient who has injured 
one of his back muscles in bed for a lengthened period in a semi- 
flexed position, to apply porous or “ poor man’s ” plasters, is likely 
to be equally unsuccessful. 

It must never be forgotten, in dealing with pain in the back 
after an alleged accident, that long after the physical phenomena 
have disappeared, the psychic effects of unintelligent treatment, 
misplaced sympathy, and sick pay, often leave their effects of 
a perverted mental outlook and a morbid introspection which can 
only be eradicated by isolation from sympathising friends and the 
usual concomitants preparatory to legal proceedings. Treatment 
in a hospital is undoubtedly the best means of bringing this about. 

The actual tissue inflamed in lumbago is the fibrous tissue 
surrounding the fusiform nerve end organs which lie between the 
muscle fibres. This explains the severity of the pain and its close 
relation to movement. 

Lumbago is not accompanied by a rise in temperature, and no 
clinical examination can, after the first few days, distinguish 
between lumbago and injury, unless there is external evidence, 
such as bruising. Unfortunately, many of the cases of alleged 
pain in the back where the question of compensation has arisen, 
are seen many weeks, or it may be months, after the accident, by 
those who are called upon to examine them at the instance of 
employers or insurance companies. 

In the fibrositis (lumbago) which follows a sprain, it is always 
extremely painful for the patient to rise from the stooping position 
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by his own exertion, whilst if the movement is performed passively, 
through the intervention of another, it is much less painful. At the 
onset, there is no maximum point of tenderness, but after a few 
days, if the condition persists, the pain is localized, and indeed, 
there is, as time passes, frequently a spot that is very tender on 
pressure. This is almost invariably so after two or three weeks. 

In the very early stages of a ruptured muscle there is a ma.cimum 
point of pain. 

The persistence of pain in muscles and in the neighbourhood of 
joints long after the happening of an accident, often makes prognosis 
difficult. 

Rheumatism is often spoken of as “chronic.” True rheumatic 
fever runs a definite course and never becomes chronic. Certainly 
it has such sequel as a leaking valve of the heart, or chronic pain 
in the fascia or the aponeurosis of a limb, generally in the neigh- 
bourhood of a joint, but acute rheumatism cannot become chronic. 
What the acute rheumatic fever has left is a thickening of the 
white fibrous tissue either of the valves or other structures. 

When a joint is said to be rheumatic it is not the cartilage or 
the bone which is affected with rheumatism, but the fascia, and 
more often the fibrous insertions and aponeurosis, of surrounding 
muscles, : 

The essential pathology of this variety of rheumatism consists 
in an inflammatory overgrowth of the white fibrous tissue which 
enters so largely into the composition of muscle. This overgrowth 
or hyperplasia, is probably brought about by the action of toxins 
conveyed by the blood, and multiplication of the white fibrous 
tissue cells is produced, which is followed by serous exudation. 
Hence it is that tendons and sheaths of muscles, and the fibrous 
and ligamentous structures of the joints become affected, and 
produce what is so often called “chronic rheumatism.” These 
exudations if fairly large, can be felt, more especially at such places 
as over the sternum or tibia, er other thinly covered bones, and are 
tender and painful on pressure. 

If early treatment is resorted to they may be made to resolve 
readily enough, but the older and more fibrous they become the 
greater the difficulty in treatment, and the less likelihood of cure. 

The actual form of these hardened swellings, or nodules, as t bey 
are called, varies; the most common form is a definite, circu 
scribed, hardened spot the size of a split pea or a small shot, but 
they may be as large as an almond, or even half the size of 4 
walnut. Often they are rounded or flattened and may sometime 
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‘be felt like a beaded chain along the fibrous edge of a muscle or 
aponeurosis. 

In the lumbar region, or in the fascia lata, large portions of 
subcutaneous fibrous tissue, or of an aponeurosis, may become 
uniformly thickened and form a more or less prominent induration 
at certain parts. Sometimes these thickenings are deep, sometimes 
superficial. Occasionally those on the surface pucker the skin. 
When pressed upon they are always tender, and if vigorously 
rubbed they swell and become temporarily more painful. 

When the white fibrous tissue becomes inflamed and proliferates, 
the condition is known as “ fibrositis.” As a result of the strain 
of a tendon or ligament a local fibrositis is often brought about, 
which may persist for weeks ; for instance, the fibrous tissue of the 
muscles of the arms and back are sometimes the subject of a local 
fibrositis, the result of a sudden strain whilst playing tennis or golf. 
A stiff neck and lumbago are milder forms of the same condition. 

Lumbago is, in fact, a very typical form of fibrositis, the milder 
type being confined to the fibrous elements in the lumbar muscles. 
A severe type, however, is that which starts as a localized affection 
of the insertions of the great erector muscles of the back at their 
fibrous attachments to the sacrum and neighbourhood of the sacro- 
iliac joints. This, as is well known, sometimes even finds its way 
to the sheath of the great sciatic nerve, producing the sciatica 
which so often follows lumbago. 

In conducting the search for these nodules it is necessary to 
smear the skin with oil or vaseline and to see that all muscles are 
relaxed. If the thumb or tips of the fingers are then passed over 
the skin with firm but gentle pressure, the nodules or indurations 
can sometimes be readily felt, but they are not always easy to 
locate, even on deep pressure, which is often required. The most 
frequent sites are the lumbar aponeurosis, the fascia lata, and 
tendinous expansions of the thigh muscles, the trapezius muscle 
just above the supra-spinous region, and the soles of the feet. 
“Weakness of the back and symptoms of what is sometimes 
called “spinal irritation’’ are often due to nothing more serious 
than these fibrous indurations. I believe that the persistence of 
fibrositis in this region is a common cause of the refusal to work 
sustained for long periods—sometimes extending to years—by 
working men who have had accidents. 

Many women who are considered hopeless neurasthenics or 
martyrs to neuralgia, and who, on account of continuous aches and 
pains, gradually develop ill-health, have these fibrous thickenings 
to thank for their condition. 
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The condition is familiar, and, indeed, is often seen in an 
ordinary sprain or rupture of a muscle where the fibrous hyperplasia 
gives rise to what are called “rheumatic ’’ symptoms, which vary 
from time to time and under different conditions, such as cold, 
damp, meteorological changes, muscular exertion, or even an acute 
attack of indigestion. The swellings probably exert pressure on 
the filaments of the sensory nerves; hence the pain. Hard nodules, 
if they involve a nerve, sometimes cause aching and shooting pain 
over a wide area. 

Treatment.—Now that the pathology of this troublesome affec- 
tion is understood, and the old theory of a uric-acid diathesis and 
what not exploded, we may reasonably hope for good results from a 
rational and scientific method of treatment. 

General massage is unnecessary. The massage movements 
should be confined directly to the painful parts, that is, where there 
are nodules and indurations. Asa rule, it is best to shave the skin 
and smear it with some oleaginous substance before beginning the 
treatment. The massage should be gentle for a few days, and 
gradually made more and more vigorous day by day. In a few 
days the fibrous thickenings swell up and become both more 
obvious and painful. It is at this state that it requires some 
fortitude to withstand the temptation to give up all treatment, 
because the inconvenience may last for ten days or even longer. 
The nodules immediately beneath the skin are particularly liable 
to become tender, and the treatment has to be carried out very 
judiciously, until the patient appreciates the undoubted benefit 
which is to follow. 

At the acute stage, therefore, only very gentle manipulation= 
are called for in order to promote the removal of exudation, and 
Luff holds that even this should not be employed where it cause= 
pain at the acute stage. However, after this stage has been passed- 
there is no question that very vigorous, even painful, massager 
pressure, and friction are eminently successful in removing the 
tension of the tissues, and therefore the stiffoess. It undoubtedly 
in time makes the swollen fibrous nodules disappear. 

Stockman, to whose writings on this subject I am mucb 
indebted, writes :— ‘ 

“After a time they (the nodules) begin to shrink in size and 
become more fibrous and callous; much more pressure can the? 
be exerted on them, the fist or knuckles being used, and in procesS 
of time they become quite small and hard, and ultimately disappear 
entirely. The massage should be carried out daily, ten or fifteex2 
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minutes or more being devoted to each region affected; at the 
beginning and end about two minutes of gentle effleurage should be 
given, as it soothes the part and removes serous engorgement.” 


Muscular movement relieves the tension and temporarily relieves 
the pain, and although at first this returns, after a few hours, daily 
repetitions of more and more vigorous muscular movement, com- 
bined with massage, have their effect. 

The difficulty in the treatment is to get the patient to submit to 
massage and to movements which are painful, and the less intelli- 
gent the subject, the greater the difficulty. Septic absorption from 
pyorrhcea alveolaris is well known to be a fruitful source of 
fibrositis, and, as already pointed out, when present at the occur- 
rence of an accident frequently retards recovery. 
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ON SOME CASES OF ABDOMINAL INJURY TREATED 
AT THE FRONT. 


By Captain E. H. UDALL. 
Royal Army Medical Corps, 


IN CONJUNCTION WITH 


Captain W. C. HORTON, 
Royal Army Medical Corps. 


THE main part of this article will consist of abstracts from the 
notes kept on the cases, but a few explanatory remarks may prove 
interesting. The cases referred to are all cases which passed 
through Casualty Clearing Station on the Cape H. end of 
the G. Peninsula between the dates of May 31 and August 31, 
1915, both dates inclusive. No notes of the cases previous to this 
are available, and my last day on duty with the unit coincides with 
the latter date. 

On account of the desirability of dieting and retaining cases 
of abdominal injury a special ‘ ward” was opened for the admission 
of cases of suspected or possible abdominal injury, and the care 
of this ward was handed over to me in May. Throughout the 
work of the department was done in close consultation with 
Captain Horton, who on more than one occasion took charge of 
it during my forced absence. 

Our firm conviction at this time was that the best routine 
treatment for such cases, in the circumstances in which we were 
placed, was absolute rest and starvation for forty-eight hours, 
morphia being ordered in cases where the patient was restless or 
where internal hemorrhage was thought to be present. The 
patient was therefore left on the stretcher on which he was brought 
in unless dirt or blood necessitated a clean stretcher, and if he was 
at all bad his clothes were not removed for fear of disturbing him. 
He was allowed to gargle, but not to swallow anything. 

It soon became apparent that cases so treated did badly, and 
it was decided to treat cases in the semi-recumbent position where 
the symptoms of shock and hemorrhage permitted of this. About 
the same time the question of operation was seriously considered - 
In deciding on this point there were several general conditions 
and considerations to be dealt with. 

(1) The station was encamped on very dusty ground where 
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dust storms were the rule and lasted for hours at a time. This 
dust was potentially full of infection, with a grave risk of tetanus, 
owing to the proximity of horse lines, latrines, etc., the military 
necessities being such that it was impossible to encamp at a proper 
distance from such sources of infection. The “ theatre’’ consisted 
of the regulation operating tent, which was found to be almost 
useless as a defence against dust. 

(2) Flies: These were very numerous, and when operating by 
day it was impossible to keep them from crawling over towels, 
dressings and instruments. These were mainly house and stable 
flies. When operating at night the flies would fall in scores from 
the light on to wound, towels, etc. These were mainly a species of 
mosquito. 

(3) To begin with we had no beds, and the difficulties of post- 
operative nursing ona stretcher were very considerable, especially 
as the stress of work in other departments of the clearing station 
made it very difficult to ensure the constant presence of an adequate 
staff of sufticiently trained and experienced orderlies. During the 
time covered by this article we lost at least two orderlies killed by 
shell fire and one sent away on account of sickness, whom one had 
partially trained, and who had gained some degree of experience in 
dealing with this class of case. 

In view of these and other minor considerations, it was decided 
that any operative interference should be as rapitl and as simple as 
possible, and it was resolved to try the effect of simple drainage in 
cases which did not progress satisfactorily under the original treat- 
ment and which seemed fit to stand such a slight operation. The 
procedure usually adopted was to make a small incision between the 
umbilicus and pubes and insert a large rubber drainage tube into the - 
pelvis, no attempt being made to deal with henrorrhage or perforation 
unless some obvious trouble presented itself which could be rapidly 
dealt with at the time of operation. As shown by the notes of the 
cases later, the actual procedure differed slightly in different cases, but 
the above was the underlying principle. In almost all cases operated 
on the operation was performed by Captain Horton. 

Admission.—The cases were brought to the station on motor or 
horse-drawn vehicles over extremely rough roads, the time between 
the reception of the injury and admission varying widely. In at 
least one case the patient appears to have been lying out for forty- 
eight hours before he could be attended to by stretcher-bearers. 
Others were detained for twenty-four to forty-eight hours by a field 
ambulance before being transferred, and others were received direct 
from the firing line within a few hours of being wounded. 
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Discharge.—The main principle aimed at was to retain all cases 
of possible intraperitoneal or visceral lesion for a minimum of forty- 
eight hours after the reception of the injury, after which time the 
cases were evacuated to a hospital ship as expeditiously as possible 
if the general condition of the patient warranted removal and the 
conditions were suitable. The main condition requiring con- 
sideration was the state of the sea, as cases had to be conveyed 
to the hospital ship, which usually lay about a mile from the shore, 
in a naval launch, and consequently no seriously bad case could be 
transferred when the sea was at all.rough. In at least one case, 
No. 258, death appears to have been directly due to too early 
removal. Some cases were evacuated earlier than would otherwise 
have been the case on account of shell fire or in order to take 
advantage of an exceptionally calm sea. 

A further modification of the original routine in treatment, 
suggested by an official pamphlet, was the early administration of 
small quantities of water by mouth. This treatment was started 
about No. 200 in the series, all cases, except those in which gastric 
perforation was suspected, being given half an ounce of boiled water 
every hour. In no case did this treatment appear to do any harm, 
and the comfort and general condition of the patients showed 4 
noticeable improvement on that of those previously treated by 
absolute starvation. 

In all cases saline was given either hypodermically or intra- 
venously when its use was indicated, as far as the circumstances 
allowed, but when it is stated that twenty-four cases were admitted to 
the department during the first four days of June, and that during this 
rush, as during others, all other departments of the clearing station 
were equally rushed, it will be understood that it was unfortunately 
unavoidable that matiy cases were unable to receive the amount of 
individual attention which one would have wished them to have. 

Two hundred and sixty-seven cases were admitted to the abdo- 
minal ward. Of these, ninety, i.e., 33°71 per cent, died. 

Of the 267 cases, in eighty-eight cases the records are too scanty 
to admit of definite conclusions as to the presence of intraperitoneal 
or visceral trouble. 

Of these eighty-eight cases, thirty-six, i.e., 40°90 per cent, died in 
the clearing station, the remainder being either evacuated further 
along the line or kept until fit for light duty. None of these eighty— 
eight cases was operated on in the station. 

Of these thirty-six deaths a large number occurred on the day of 
admission, a fact which suggests that they arrived in too collapsed. 
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a condition to have gained much material benefit from surgical 
interference, even had this been possible. Some of the cases were 
moribund on admission, and some were almost certainly chest 
wounds and died of chest trouble. 

Of the 179 cases, of which fuller records are available, fifty-four, 
i.e., 30°17 per cent, died. 

Of these 179 cases, seventy-five showed either definite signs of 
peritoneal or visceral trouble, or signs suggestive of the possible 
presence of such trouble. 

In twenty-tbree out of these seventy-five cases surgical inter- 
ference was made, and of these twenty-three cases fourteen died, 
i.e., 60°87 per cent. 

Of the forty-eight unoperated cases thirty-five died, i.e., 
72°92 per cent. 

Four cases operated on before admission to the clearing station 
are included in the seventy-five positive cases, but as the operation 
was not performed in the clearing station, and the cases were 
merely passed through on their way to the hospital ship, these 
four cases are not shown in the following tables. 

Table I deals with the forty-eight unoperated cases. 

Table II deals with the twenty-three. cases operated on in the 
station. 

Table III deals with the three cases operated on, but showing 
at operation no peritoneal or visceral lesion. 

Of the cases included in Table III it will be noted that in two 
cases abdominal rigidity and tenderness, and impaired mobility, 
were present, in both cases the wounds being situate far back. 

Cases 20 and 40 in Table I would also seem to come into line 
with these cases, as also several others in the series which are not 
included in these tables, having been ruled out as spinal cases. 

The difficulty of making an accurate differential diagnosis in 
these cases is often, in our experience, considerable. Of course, 
in some cases with paralysis of the bladder, the pain, rigidity, and 
distension may be removed by catheterization and the diagnosis 
cleared up in this way, but there still remains a certain number 
of cases of wounds situate in the neighbourhood of the spine 
in which the missile may or may not have entered the abdomen, 
and which after catheterization still show some degree of abdominal 
tenderness and rigidity with impaired mobility, along with more 
or less definite signs of spinal injury such as some degree of 
paralysis in the lower limbs. 

In only one case—No. 82 of the series, No. 23 of Table I— 
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was & post-mortem examination made. This is greatly to be 
regretted, but the stress of work imade it difficult at times to 
find time to make such an examination, and the flies made 
the performance of it almost an impossibility. 


TABLE I. 


Forty-E1GHT UNOPERATED Cases. 


Num. Number 
ber in Nature of injury Result 
aeries 


Is 1 Bullet entrance twelfth rib right side below angle of Died 17 hours 
scapula; exit left mid-axillary line below nipple.’ after reception 
ntrance also left arm, region of biceps, bullet still of injury. 

in arm. No apparent injury to bone or vessels. 

Collapsed, pale, cold, and restless on admission , 

9 hours after reception of injury 


2 3 Wound alinost in mid-line about half-way between Became suddeuly 
umbilicus and symphysis. Slight rigidity on admis- — worse and dicd 
‘ sion on day following injury, but general condition about 454 hours 
fairly good after reception 

of injury. 
3 6 Multiple wounds: Left arm, forearm, and thigh. Discharged on 


Right leg. Left nipple line just below umbilicus. fourth dayafter 
Immediately above right nipple. Left posterior reception of in- 
axillary fold just below nipple level. Right pos-, jury. Probably 
terior axillary fold just below nipple Jevel. Tenth no intra-peri- 
rib below angle of right scapula. (2) Slight intra-. toneal lesion. 
peritoneal trouble as suggested by pain in R.1.F. on 
second,and slight abdominal tendcruess and rigidity ' 
; on third day after reception of injury; clearing up, 
| on fourth day 
4 11 Wound about eighth costo-chondral junction. Rapid, Died 174 hours 
weak, uncountable pulse on admission 64 hours after reception 
after reception of injury. Respiration 52, catchy: of injury. 
and irregular. Abdomen slightly distended, tender, 
dull in both flanks; considered to be intra-pleural , 
and intra-peritoneal injury with hwmorrhage 
5 12 | Entrance right flank; exit (stitched before arrival) Died 564 hours 
{ 2 inches below angle of left scapula, Respiration 36, after reception 
pulse rapid, weak, and uncountable on admission — of injury. 
44 hours after reception of injury. Next morning, | 
pulse rapid and thready, patient restless. Abdomen 
| rigid and tender, especially on right side 
6 | 35 ‘Wounds: Internal to ninth costal cartilage, left. Died 48 hours 
side, and behind posterior axillary line, left side> after reception 
about same level. — Also right elbow, thigh and leg. of injury. 
Pale, pulse 104, very weak. Abdomen soft, but | 
moving poorly on admission, Vomiting first night. 
Next day pulse 120, very weak, Abdomen rigid and | 
tender in nght flank 
7 39 Bullet entrance L.C.M., just behind N.L.; exit, just | Discharged on 
below L.C. M. in N.L. To all appearance a superficial | fourth day after 
,; wound only, but included on account of the develop-; reception of 
| ment of abdominal tenderness and rigidity, followed | injury. 
j on third day by vomiting and distension. Relieved, 
but not entirely cured, by olive oil enema 
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TABLE I—continued. 


Number 
Num: | in Nature of injury \ Renult 
series 1 
: Lite Fee L\ 

8 41 | Entrance, epigastric notch to left of mid-line; exit | Died 42} hours 
just below C.M. in right posterior axillary line. | after reception 
Slight abdominal rigidity ; pulse 100, on admission | of injury. 

34 hours after reception of injury. Next morning, 
pulse 120, but abdominal symptoms less. In even- 
ing, bilious, bloody discharge from exit wounds) 
Pulse weak. General condition worse ! 

9 45 | Entrance about tip of ninth L.C.C. ; exit about ninth | Died 183 hours 
rib in right axillary line. Face cyanosed; pulse, after reception 
weak and rapid; abdomen rigid and tender; right | of injury. 
flank dull; yellowish-brown bloody discharge froin 
exit wound; subcutaneous emphysema left side on | 
admission 2 hours after reception of injury 

10 47 | Entrance right buttock; exit 3 inches above sym-; Died 26} hours 
physis and immediately to left of mid-line. Wound ; afteradmission. 
also left leg. On admission, very restless and | No record of 
collapsed, pulse 146. Abdominal rigidity noted the | time of recep- 
following day | tion of injury. 

11 49 | Entrance just to right of spine about seventh thoracic | Died 27 hours 
level ; exit 2 inches below and just internal to right; after reception 
nipple, Pale and collapsed on admission 34 hours | of injury. Death 
after reception of injury. Developed some abdominal, considored to be 
tenderness and rigidity and marked emphysema of ; mainly due to 
chest wall. Also hemoptysis and apparent hema- | thoracic condi- 
temesis, probably swallowed blood tion. 

12 50 | Entrance left loin; bullet palpable 14 inches above | Died 43 to 44 
umbilicus. Restless on admission 3 hours after} hours after re- 
reception of injury. Developed rigidity, tenderness, | ception of 
epigastric distension and obliteration of L.D. injury. 

13 51 | Bullet entrance, eighth rib in left axilla; no exit. Died about 24 
Wound also left arm. Track of chest bullet, for-| hours after re 
wards and inwards. Much external hemorrhage! ception of 
necessitating firm packing. No detinite abdominal | injury. 
signs observed, but case is included as one in which | 
abdomen was probably implicated on account of | 
track of bullet 

14 53 | Wounds: Just above and to outside of right nipple; | Died about 384 
epigastrium to left of mid-line. Abdominal rigidity, | hours after re- 
but no tenderness, on admission 2 hours after| ception of 
reception of injury. Next morning pulse very | injury. 
weak, uncountable at wrist; has been vomiting 
(? blood). Abdomen rigid and tender 

15 57 | Entrance left buttock behind posterior axillary line. | Discharged about 
Bullet under skin 3 inches to left of umbilicus. ; 88 hours, or 
Wound also left thigh. Complained of flatulence; | more, after re- 
abdomen rigid, tender and motionless on admis-| ception of 
sion about 64 hours after reception of injury.| injury. 
Abdomen became softer and flatulence less. On 

| second day after reception of injury—vomiting, 
which became fecal, and hiccough. Vomiting | 
cleared up next day, but hiccough continued and 
was still present on discharge, though abdomen was | 
soft and mobile, and general condition was fairly 
satisfactory | 
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TABLE I—continued. 


the Front 


Nam- 


ber 


- 16 


7 


18 


19 


20 


21 


22 


59 


75 


79 


81 


: Wound left buttock; noexit. On admission 3 hours 


iy tigidity and epigastric and supra-pubic tenderness. | 


Nature of injury 


Result 


after reception of injury, was thought to be prob- 
ably only an extra-abdominal wound. Next day: 
Restless, pulse uncountable, hematuria, abdominal 
rigidity with epigastric retraction on inspiration, 
and diffuse tenderness : 
Entrance behind left shoulder: no exit. Some | 


Died on day fol- 
lowing __recep- 
tion of injury. 


Died 13 hours 


hemoptysis before admission 2 hours after recep- 
tion of injury. On admission, slight abdominal ; 
Surgical emphysema of left side developed later. | 
and next morning dullness of flanks, impaired 
L.D., and spreading tenderness were noted, with , 
respiration 40, pulse 140 aud very weak i 


Shrapnel wounds: Two, left buttock; one, left! 
scrotum; one, dorsum of penis; one, venter of | 
penis. Abdomen rigid, tender below umbilicus, and 
motionless on admission 24 hours after reception of | 
injury. Bladder not distended 


Wound, eighth rib in R.N.L. Admitted 25 hours | 
after reception of injury. Developed hiccough | 
and vomiting, dullness in both flanks, and some | 
tenderness. Bilious discharge from wound 


Wound about eleventh right costo-vertebral junction ; 
no exit. Admitted 34 hours after reception of | 
injury. Pain in and inability to use both lower 
limbs. Can move toes and both feet. Right limb 
rather stiff. Knee jerks present both sides. Bladder 
paralysed. Abdomen distended, teuder above sym- 
physis, immobile; recti rigid. Slight hiccough 


Bullet entrance about tenth rib in right posterior 
axillary line. Exit immediately below L.C.M., 
about 4 inches from mid-line. Admitted 14} hours 
after reception of injury. Abdomen distended, 
rigid, and moves poorly 


Bullet entrance below and internal to angle of left | 
scapula, Admitted 3} hours after reception of | 
injury. Developed subcutaneous emphysema of 
right side of chest and abdomen; also some 
abdominal rigidity and tenderness to right of 


umbilicus 


after reception 
of injury. 
Death probably 
due to thoracic 
condition, but 
included on ac- 
count of abdo- 
minal signs. 


Died 293 hours 
after reception 
of injury. 


Died 30 hours 
after reception 
of injury. 


Discharged on 
second day 
after reception 
of injury. 
(2. Died soon 
after reaching 
hospital ship.) 
Probably no 
intra - abdomi- 
nal lesion. 


Discharged of 
second day 
after receptioD 
of injury. 


Discharged oD 
day after recep- 
tion of injury- 
(2) Any intra- 
abdominal 
injury. 
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Num- 
ber 


Number 
in 


series 


Nature of injury | Result 


23 


24 


25 


26 


27 


28 


93 


95 | 


96 


101 | 
| 


| 


102 


Entrance 4 inches to left of umbilicus, no exit. Ad- 


_ttion of injury. Bleeding. Einphysema around 


spine. Bruise perineum. Wound also left arm. 
Admitted 10 hours after reception of injury. Palo; 
weak; thready pulse. States he bas lost much j 
blood. Slight abdominal distension on day after | 
admission, Abdomen remained mobile and fairly | 
soft. No dullness in flanks. (Case regarded as one | 
suffering from the eff. cts of severe hemorrhage at | 
tbe time of the injury, and not as one of intra- | 
peritoneal trouble, aud treated accordingly.) 


mitted 6 hours after reception of injury. Abdomen 
tender and rigid, especially in lower half. Moves 
poorly. Impaired L.D., and flank dull, right flauk 
resonance impaired 

Bullet entrance right sacro-iliac joint; exit eighth 
rib in right axilla, Admitted 2} hours after recep- 


exit. Some abdominal tender: Next day, 
rigidity. Still external hremorrbage. Pulse-rate 
rising and strength falling rapidly 
Shrapnel wounds, head, back, and abdomen. Ad- 
mitted 24 bours after reception of injury. Vomiting 
and collapsed. Considerable external bremorihage. 
Abdomen became rigid with diffuse tenderness and 
diminished mobility. Pulse became weak, thready, 
rapid, and uncountable 
Bullet entrance left buttock. Appearance of wound 
suggested that bullet took a downward course avd 
bad not entered abdomen. Admitted to ‘*abdo- 
minal ward” for observation on account of abdo- 
minal pain and rigidity. Vomited shortly after 
being wounded. Admitted 4 hours afier being 
wounded ; respiration rapid. Next day, abdomen 
soft; moves well. Epigastric tenderness. No 
vomiting, but hiccough. Re-piration 40, pulse 
very weak and uncountable 
Shrapnel entrance tenth space below angle of left 
scapula, Bul-et under skin just below C.M. in 
R.N.L. Admitted 304 hours after reception of 
injury. Emphysema areund wound. Abdomen 
rigid and motionless, left flank dull. Slight vomit- 
ing. Pulse feeble 


82 | Wouna 4 inches below left anterior superior iliac! Died 51 hours 


after reception 
of injury. Post- 
mortem: Free 
blood - stained 
fluid in pelvis. 
Track from en- 
trance wound 
conld be felt 
pas-ing trans- 
versely inwards 
towards _ peri- 
neum, with ao 
side-track up- 
wards towards 
L.LF., but in 
no place could 
@ communica- 
tion between 
this and the 
peritoneal 
cavity be 
demonstrated. 

Died about 60 
hours after re- 
ception of 
injury. 


Died about 380 
hours after re- 
ception of 
injury. 


Died about 22 
hours after re- 
ception of 
injury. 


Died about 304 
hours after re- 
ception of 
injury. 


Died on third 
day after recep- 
tion of injury. 


51 
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TABLE I—continued. 


i 
Number! 

| in 

neries 


Nature of injury Result 


x 
- 


29 103. Shrapnel wounds: right flank: umbilical region ; Died on day after 
; fourth space just to left of sternum; right iliac reception of 
\ region. Admitted 14 hours after reception of: injury. 
injury. Abdomen rigid, distended and teuder. L.D. 
absent. Respiration rapid; pulse very feeble 
30.) 104 Shrapnel wound immediately above syinphysis pubis. Discharged on 
i Admitted 104 hours after reception of injury. Dull — day after recep- 
in L.L.F. Large swelling in left iliac region with tion of injury. 
j considerable discoloration of skin. 

31 140. Wound of chest and abdomen. No details of exact Died on day after 

locality, but apparently entrance and exit wounds. admission. 

No record of time of reception of injury. Collapsed, 

pale, and appeared to be moribund on admission. 

Pulse 152, thready: respiration 48. Abdomen re- 

tracted and rigid. L.D. absent. Vomiting blood. 

Vomiting ceased; abdomen became softer; but 

respiration increased to 6V, and pulse became quite 

| imperceptible 

! 142), Bullet wound abdomen, with protruding fat. Com- Died on day after 

pound fracture left femur, On admission, pale and — admission. 

| collapsed. Abdomen rigid and immobile. Pulse 

+ _ rapid, weak and thready . 

33 150 Entrance right loin (line of angle of scapula at Discharged on 
lowest level of C.M.). Exit about ninth rib inj third day after 
right posterior axillary line. Admitted 10} hours reception of 
after reception of injury. Abdomen rigid; mobility — injury. 
impaired. Slight rigidity continued, but was the 
only sign throughout which suggested internal 
trouble. Wound also right thigh 

Bullet entrance immediately above iliac crest in Discharged on 
left’ posterior axillary line. Exit 14-2 inches below third day aftet 

| iliac crest in right’ axillary line; dirty greyish- reception 

1 green offensive slough. Admitted 62 hours after injury. 

reception of injury. States that he lay out for 48 

! hours before being found by bearers, and during 

\ this time had nothing but water. On third day 

had slice of bread and marmalade. On admission, 

abdomen soft, mobile, not tender. L,D. appeared ! 
to start abnormally high and be somewhat impaired 

at G.M. | 

35 176 Shell wound left buttock; much bleeding; plugged. , Died on day of 

Wound also left side of abdomen, Very collapsed. admission, 

Pulse weak and rapid, about 120 ' 

36 188 ~~ Bullet entrance left posterior axillary line at level of , Discharged on 

nipple. Exit to left of spine about twelfth thoracic, second day 

level. On admission, 7 hours after reception of | after receptio? 
injury, abdomen rather rigid and tender; move- of injury. 

ment limited; dull both flanks; L.D. normal; 

shooting abdominal pain; respiration 24: pulse 

82, fair volume and tension. Next day, pain less ; 

abdomen softer and more mobile ; po.r vote both 

flanks. In evening, abdomen soft, not tender, 

‘ moves fairly; no pain; right flank resonant, left» 

poor note 

37 189 Chest wound right side, exact locality not noted... Died on day of 

On admission, large pacch of emphysema around admission. 

wound; extreme dyspna@a; very pale and almost 

pulseless; abdomen tender, rigid, and almost 

motionless 


34 17. 


a 
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TABLE I—continued. 


‘ Number 
ey in Nature of injury Result 


series: 
| 
T 
1 


38 190 | Bullet entrance right buttock just below iliac crest. Died on day after 
j On admission, 5 bours after reception of injury, reception of 
abdomen somowhat rigid and tender; pulse weak — injury. 
| and rapid. Next day, pulse very weak and rapid, 
uncountable; hiccough; right flank dull and rigid, 
abdomen elsewhere fairly soft; left flank Poor 
note; L.D. normal 
39 199 Shrapnel wound 14 inches above iliac crest in left Died on day 
posterior axillary line. On admission, within 1 after reception 
hour of reception of injury, abdomen soft; no — of injury. 
physical signs of intra-peritoneal or visceral lesion 
| detected. Twelve hours later, abdomen somewhat 
rigid, tender on left side, moves poorly; slight 
obliteration of L.D. at C.M.; right flank resonant, 
< and poor note; has vomited; pain left side; pulse | 
120, fair volume and tension. Bad night with | 
retching. Next morning, restless; abdomen some- 
whit rigid, moves poorly ; tender left side; flanks 
resonant; L.D. normal; respiration 32; pulse 156, 
} 


very weak, 
40 203 — Bullet entrance below and in front of left shoulder;} Died on day of 
: , Bo exit. No emphysema around wound; much reception of 


hemorrhage. On admission, 3 hours after rece) 
tion of injury, pale and collapsed ; pulse very we: 
complains of paralysis of lower limbs. Later, [Abdominal 
! abdomen very rigid and tender: right k dull, symptoms 
‘left resonant; L.D. normal; respiration 32; pulse probably large- 
too weak to count; right axilla dull. Lower limbs ly due to spinal 
stiff and rigid, right more so than left. Feet very} injury.) 

cold and pale; thighs and legs bluish. Knee-jerks | 

- and ankle. jerks not obtained | 

41 206 Bullet entrance about ninth rib in right posterior Discharged on 
axillary lime; bullet excised at Ficld Ambulance; second day 
from about tip of eighth right rib. On admission | after reception 
on day following reception of injury, abdomen] of injury. 
soinewhat rigid, slightly teuder, movement limited ; 

right tlank resonant, and poor note; L.D. normal; i 

respiration 32, pulse 64; fair volume and tension. | 

Later, complained of abdominal pain, but abdomen | 

softer, Poor night. Next dav, abdomen, left side | 

soft, mght somewhat rigid and tender; right flank 

dull, left resonant; respiration 24, pulse 68. Still | 

soine tenderness in R.I.F. when discharged. | 


injury. 


42 220 Large lacerated shell wound lower lumbar and sacral , Died on second 
region. Fwecal tistula day after re- 
ception of in- 


jury. 

43 243° Entrance (? rifle bullet) about ninth rib in posterior Died. 25 hours 

part of left axilla. No exit. Some external after reception 

hwmorrhage. On admission, about 5 hours after, of injury. 

reception of injury, abdomen fairly soft, moves 

moderately, slight diffuse tenderness. Flanks | 

resonant; L.D. normal; respiration 32; pulse 132, | 

feeble 


730 Cases of Abdominal Injury Treated at the Front 


TABLE I—continued. 


Large irregular wound: A, about ninth rib in pos- 
terior axillary lite; B, just below C.M. in axilla; 
is apparently deep and is plugged. On admission, 
about 54 hours after reception of injury, abdomen 

| fairly soft, moves moderately, tender iu right half 
and in L.I.F.; right flank dull, and poor note; 
some diminution of L.D. at C.M.; respiration 16: 
pulse 72; emphysema around chest wound and 
bruising around both. Tenderness cleared up, aud 
on second day discharge from lower wound became 


Entrance 2 inches to right of mid-line at level of 

uinbilicus, Exit, R C.M., 1 inch mesial to N.L. 
ssion, about 54 hours after reception of 
injury, abdomen somewhat distended, but fairly 
soft, movement poor; L.D. normal: left flank 
resonant, right impaired note; respiration 40, 
pulse weak, rapid, aud uncountable, Twenty-four 
hours later, abdomen still fairly soft ; not tender, 
moves fairly; L.D. normal; flanks resonant ; 


} pulse 136, very weak. Next morn- 
pulse very weak, rapid, and thready ; 
abdomen soft; left flank dull; right impaired note 
Two wounds at back and lower part of scrotum. | 
On admission, about 12 hours after reception of 
; injury, abdomen somewhat rigid, tender, moves 
very slightly; flanks resonant; L.D. obliterated ; 
respiration 36; pulse weak, rapid, and uncountable 
‘Bullet entrance 4 inch above iliac crest. towards 
‘posterior axillary line. No exit. On admission, 
9 hours after reception of injury, abdomen fairly | 
soft, but right side slightly tender, movement fair ; 
| flanks resonant; L.D. vormal; respiration 16, 
good volume and tension. Developed 
; dullness in left flank with slight resistance and 
tenderness on left side. Hesistance and tenderness 
; Cleared up, but dullness persisted when patient 
| discharged, Pulse became more rapid, up to 120, 
| and weaker, but quietened down to 96 before 


Y Number 
sae in Nature of injury 
series 
44 244 
ammoniacal 
45 246 
On adm: 
{ 
\ 
respiration 
| ing, restless 
46 | 248 
47 252 
{ | pulse 8. 
discharge 
48 260 


; Wound with appearance of shrapnel entrance above 
umbilicus, Second wound, gutter-shaped, over 
ninth and tenth left ribs — ? entirely superficial ; 
and not exit of umbilical bullet. On admission, ! 
21 hours after reception of injury, collapsed : res. | 
piration 44; pulse at wrist almost imperceptible; | 
abdomen somewhat rigid and tender, but moves ; 
fairly well; L.D. absent; right flank resonant, | 
and impaired note. Became restless, with much 
{ abdominal pain, and never recovered sufficiently | 
| to warrant operation 


Result 


Discharged on 
second day 
after reception 
of injury. 


Died on second 
day after re- 
ception of in- 
jury. 


Died on day 
after reception 
of injury. 


Discharged on 
third day aftr 
reception of 
injury. 


Died on day 
after reception 
of injury. 
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E. H. Udall and W. C. Horton 737 


Notre sy Captain W. C. Horton, R.A.M.C. 


When we first started getting abdominal wounds I was 
strongly opposed to operating on them, as I had heard accounts of 
the bad results obtained in Field Ambulances in France, and I still 
think that through and through rifle bullet wounds should be 
treated by rest in the Fowler position, morphia and starvation ; 
but in cases of penetration of the peritoneum by shrapnel bullets 
and pieces of shell it was soon obvious that this method of treat- 
ment was entirely unsuccessful. Practically all these cases died. 

Before leaving England I had read accounts of the results of 
doing extensive operations in field ambulances for these cases, and 
they seemed to me to offer little more hope of success than the 
expectant form of treatment. 

The conditions in the field are not favourable to big abdominal 
operations, nor is the condition of the patient, as a rule, such as to 
stand the inevitable shock ; so I suggested to Captain Udall that 
we should try, in those cases which without surgical interference 
would certainly end fatally, the effect of draining the pelvis, an 
operation that only took a few minutes to perform and that caused 
very little shock. The results seem to me to be, at any rate, as 
good as those of any of the more heroic forms of treatment ; more- 
over, another advantage of this method of treatment is that it can 
be performed by anyone familiar with the ordinary technique of 
abdominal surgery, but who is not sufficiently experienced to 
perform rapidly extensive resections of gut. 

A large number of these cases are almost moribund on admis- 
sion, and inevitably die whatever the treatment. In some of the 
earlier cases we watched them for a time, and only operated when 
signs of peritonitis developed, but soon found that the results of 
this were not satisfactory. ; 

I am now convinced that all cases of injury to the peritoneum 
by shrapnel bullets and pieces of shell should be subjected to an 
operation, and that the operation should be performed as soon as 
possible after admission. 


738 


Royal Army Medical Corps, 3rd Corps Medical 
Society. 


CLINICAL NOTES ON PENETRATING WOUNDS OF 
THE ABDOMEN. 


By Lizutenant H. H. SAMPSON, F.R.C.S. 
‘Royal Army Medical Corps, 


I pRovosE to mention some points in connexion with wounds of the 
abdomen, and to read notes on some cases which have been treated 
recently at the special hospital at , five kilometres behind the 
firing line. 

The extent of the visceral injury caused by a rifle bullet in the abdomen 
depends to a large extent on the distance which the bullet has travelled 
before impact. The most extensive wounds are caused when the range 
is less than 500 yards. Intestine may be torn completely across, or show 
large open wounds with everted edges. Solid organs present radiating 
lacerations. These wounds besides being extensive bleed profusely. 
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Velocity range curve of rifle bullet. 


With a range of over 500 yards, however, the wounds are more 
limited in extent, but still bleed freely. As the range lengthens, the 
damage becomes more confined to the actual tract of the bullet. 

It is interesting to consider the cause of this influence of range on 
the character of the wound. At first I thought it was due to instability 
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of the bullet which is known to exist during the first portion of its flight. 
I have here a diagram showing by means of a curve the relation between 
velocity and range. It shows how rapidly the velocity diminishes during 
the first few hundred yards of a bullet's flight. I think high velocity is 
the cause of the extensive character of visceral wounds at short ranges. 
The term velocity is meant to include both the translation and the spin 
of the bullet, and it is probably the latter which is the more destructive 
force. The importance of primary hemorrhage lies in the fact that there 
is but little tendency towards spontaneous arrest. When seen three or 
four hours after receipt of the injury, small arteries in the wounded bowel 
are still spurting vigorously. In fatal cases, death is almost invariably 
due to primary hemorrhage. 

It becomes obvious, therefore, that on this account alone every effort 
should he made to convey abdominal wounds with the least possible delay 
to a place which is equipped for their operative treatment. 


PeRITONEAL PERFORATION WITHOUT VISCERAL InJury. 


Apart from those cases where a bullet has only a short intraperitoneal 
course, it is possible for a bullet to traverse the peritoneal cavity in an 
area occupied by intestines without causing perforation of the viscera with 
which it must come in contact. One such case has passed through the 
hospital. 2 

The entrance wound was in the mid-Poupart line, just below the level 
of the umbilicus. The exit wound was behind in a corresponding posi- 
tion. When seen 24 hours after the injury, signs of internal hemor- 
rhage were present; the abdomen was rigid and tender. 

Operation revealed intraperitoneal hemorrhage, which was proceeding 
from torn ileocolic vessels adjacent to the cecum, but there was no per- 
foration of any viscus. No sign of abrasion or bruising could be 
discovered in the small intestine. Bleeding points were ligatured. 
Recovery was uneventful. This case is unique in my experience. 

Wounds with a very short intraperitoneal course may implicate 
omentum only. In these cases the omentum shows a great tendency 
to prolapse through the wound. If the injured omentum is excised and 
the peritoneum closed, these cases do uniformly well. There is apparently 
little danger of suppuration occurring in the peritoneal cavity, although 
the rest of the wound may be badly infected. 


PERITONEAL PERFORATION WITH VISCERAL InJuRY. 


Wounds of the small intestine are generally multiple, but are usually 
confined to one segment of bowel. 

Cpl. H., of the South Staffordshire Regiment, was hit in the abdomen 
at about 250 yards range. He made the interesting statement that he 
felt no impact. His right leg suddenly became useless, and he fell to the 


740 Notes on Penetrating Wounds of the Abdomen 


ground. About ten seconds later he experienced agonizing pain in the 
abdomen. This continued without remission until operation was per- 
formed. He arrived at the special hospital within one hour of being hit. 
The abdomen was then rigid. There was a small entrance wound in the 
middle line below the umbilicus and an exit wound about the size of a 
halfpenny in the right buttock. At the operation seven perforations were 
found in small intestine. There was a large quantity of free blood in the 
peritoneal cavity. A segment of lower ileum, measuring twenty-four inches 
in length and containing all the perforations, was excised. End-to-end 
anastomosis was performed, The peritoneum was mopped dry and then 
closed without drainage. There was some vomiting for three days, but 
the patient rallied well. A letter from England six weeks after the injury 
informs us that he is walking about and feeling quite fit. 

Another case of uncomplicated small intestine injury :— 

Pte. R., Northumberland Fusiliers, was hit by a bullet which 
ricochetted off an iron roof in the front line trenches. He described the 
impact as a blow without any pain. This patient arrived at the hospital 
in a little over an hour from the time he was wounded. There was a large 
entrance wound with bruised edges in the anterior abdominal wall below 
and to the left of the umbilicus. At the operation this wound was excised 
and converted into a vertical incision. A distorted bullet was found 
lying free in the peritoneal cavity, adjacent to four perforations in the small 
intestine. Intraperitoneal hemorrhage was small in amount; three feet 
two inches of ileum was excised, and end-to-end anastomosis performed. 
Portions of clothing were found scattered throughout the peritoneal 
cavity, mostly adhering to omentum. After irrigation with eusol and 
saline, the abdomen was closed without drainage. Some infection of the 
abdominal wall occurred. This remained local and quickly subsided. 
The clinical chart indicates the progress. Five weeks after the injury 
this patient wrote from England to say that he was walking about, but 
still felt a little weak. 

It is surprising how frequently injury to small intestine is complicated 
by injury to the iliac veins or inferior vena cava. The large arteries 
either escape damage or more probably produce a fatal result before the 
patient can be moved; on the other hand, injury to the great veins is 
often found. This additional source of hemorrhage has in my experience 
always led to a fatal result. 

Wounds of the colon are often complicated by injuries to other viscera. 
These cases show a high mortality. If, however, the injury is confined 
to the colon, the outlook is more hopeful, provided that operation is 
performed before widespread peritoneal infection has occurred. The lax 
wall of the colon allows instant escape of contents in direct contrast to 
the small intestine, in which there is little tendency for leakage to occur 
for several hours. 

Lieutenant I. was operated on within one hour of being hit in the left 
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flank. The bullet which caused this wound had travelled more than one 
thousand yards. The visceral hemorrhage was slight. There was a 
single linear wound of the descending colon, with fwcal contents soiling 
the surrounding peritoneum. A Paul’s tube was tied into the colon. 
Rubber drainage tubes were inserted into the subphrenic and iliac regions. 
Peritonitis remained local, and a good recovery ensued. Preparations 
are now being made in England for closure of the artificial anus. 

In another case, Lance-Cpl. E., 24 hours elapsed between injury 
and operation. The descending colon was almost completely severed. 
There was profuse internal hemorrhage. Division of the colon was 
completed. A Paul’s tube was inserted into each end. A suprapubic 
drain was used in this case. Recovery was rapid and uneventful. 

The case of Pte. T., Suffolk Regiment, was complicated by the fact 
that the bullet had entered the abdomen through the innominate bone. 
There were six perforations of cecum and ascending colon, varying in 
size and mostly caused by fragments of bone. The edge of the liver was 
lacerated, two pieces being completely detached. ‘lhe edges of the 
cecal wounds were trimmed, sutured and invaginated. A drain was 
inserted with the right flank. The exit wound through the anterior 
abdominal wall was filled with gauze, which passed down to the wounded 
liver. A few hours later, during an attack of vomiting, the patient felt 
something give way. Examination revealed the transverse colon and 
omentum lying in the dressings. The prolapse was reduced under an 
anesthetic. ‘The anterior wound was then completely stitched. 

In spite of this unfortunate event, the patient made a good recovery. 
No leakage occurred from the cecum. He writes the following from 
Calais three weeks after the injury :— 

“ Deak Srr,—I am pleased to be able to write you to say I am getting 
on quite well, and know you will be pleased to hear this for I think 
you thought I’d have a rough journey to pull through. Well, I thought 
I might with luck, but I was bad for two weeks .. . .” 

Wounds of the stomach bleed freely, but, if uncomplicated, respond well 
to operative treatment. 

_ Cpl. D. J., Yorks and Lancs. Regiment, was struck in the back 
by a small fragment of shell. He arrived at hospital 24 hours after 
receipt of the injury. There was a small entrance wound over the 
left erector spin at about the level of the first lumbar vertebra. The 
abdomen was rigid and tender. He had vomited once. 

Operation revealed perforations of both anterior and posterior walls of 
the stomach, two perforations of the jejunum close to the duodeno- 
jejunal flexure, and perforation of the thin anterior edge of the liver. 
The shell fragment was found embedded in the diaphragm beneath the 
left costal margin. The visceral wounds were trimmed, sutured and 
invaginated. The only drain used was a wick of gauze down to the 
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wounded liver. Recovery was uneventful. A message from Calais states 
that the wounds are healed and the patient well. 

Turning to wounds of the solid organs, those of the liver give the best 
results. In simple perforations, haemorrhage is slight ; bile drains away 
for a few days; recovery is the rule. A bullet at short range will split 
open the liver as though with a knife. In such cases hemorrhage is 
free, but is easily controlled at operation. Extensive necrosis of the 
neighbouring liver substance sometimes occurs. This is often seen in 
fatal cases. 

The spleen is seldom injured alone. Its injury is often associated 
with that of the left kidney, pleura and lung. 

The following are the notes of such a case :— 

Rifleman T., 11th Rifle Brigade, felt a sudden blow in the abdomen 
while lying behind a cart in front of our wire. He arrived in hospital 
about five hours later, and was then blanched, cold, and collapsed. 
There were signs of intraperitoneal hemorrhage. There was an entrance 
wound in the side over the left lower ribs. On opening the abdomen the 
peritoneum was found to contain a large quantity of free blood. The 
spleen and left kidney both showed lacerated perforations. The splenic 
pedicle was partially severed. The bullet track passed towards the 
muscles of the back to the left of the vertebral column. Profuse hemor- 
rhage was taking place from the splenic pedicle and from the vertebral 
region. The spleen and left kidney were excised. The region of the 
spine was firmly packed as no bleeding points could be seen. The bullet 
was not located. 

The patient was now so collapsed that the operation was curtailed by 
simply filling the left loin with gauze and leaving open the centre of the 
abdominal incision. 

Chest symptoms prevented further operative measures until the 
eleventh day, by which time infection of the loin had already occurred. 
Drainage tubes were inserted through a posterior counter opening. Eight 
ounces of sterile blood were aspirated from the left pleura. Signs of 
septic absorption still continued, and on the twenty-fifth day a rib was 
resected in order to drain the left pleura. No infection was established. 

On the twenty-seventh day the lower posterior wound became fecal. 
The patient was now in an almost hopeless condition. All the wounds 
were infected. The temperature averaged 102° F. at night, 100° F. in the 
inorning. The pulse rate varied from 120 to 140 per minute. The 
respirations rate varied from 26 to 40 per minute. Generalized bronchitis 
was present. Feces were constantly escaping from the left loin. 

The pleura was irrigated twice daily with eusol and saline. On the 
thirty-eighth day the temperature remained normal for twenty-four hours 
for the first time since the injury. From this point improvement was 
rapid and continuous. 

A medical officer from Calais writes to say that the patient was 


H. H. Sampson 743 


transferred to England nine weeks after the operation, and that he was 
then in a very satisfactory condition. 

You will notice that all the cases I quote have had a successful result. 
I want to make it quite clear that such cases are looked on rather as 
“brands plucked from the burning" than the normal result of these 
injuries. 

There is one point on which too much emphasis cannot be laid, that 
is the importance in these cases of operation at the earliest possible 
moment. To secure this end perfect co-operation is essential. At the 
special hospital the operating theatre is kept in constant readiness, and 
the operaticn is usually commenced within fifteen minutes of the patient’s 
arrival. But, of course, the most difficult task lies with those responsible 
for the transference of the case from trench to hospital. 


Discussion. 


A Colonel Skinner said he was particularly interested, more from an 
administrative point of view. The speed with which the cases were 
transferred from the trenches to the hospital greatly added to the 
chances of recovery. This speeding up rested with the medical oflicers. 
He had read Sir A. Bowlby’s Bradshaw lecture, published in the British 
Medical Journal, where he pointed out the greater damage done by 
bullets when fired at shorter ranges, advancing the theory of com- 
pressed air in front of the bullet. Also that the-bullet probably has an 
“explosive” effect. Frequently the bullet also turns over on its course. 
Its velocity must be imparted to surrounding structures; so much s0 
that Sir A. Bowlby mentioned a case where the bullet had travelled 
across the abdominal wall, not entering the abdomen, but post mortem 
the bowel was found disorganized. In cases of wounds of back and 
buttock where the wounds might not suggest an abdominal injury, it is 
wisest to send them into the abdominal and chest departmeut of the 
26th Field Ambulance. He said that Mr. Sampson had had 60 per cent 
of recoveries including cases brought in moribund. 

Captain Fraser: It is often diflicult to know when the peritoneum is 
opened. Recently I have found by experiment that if the blood pressure 
is low the peritoneum is probably opened. 

Apropos of injury due to the proximity of the wounded person to the 
discharged rifle, I have seen a case where accidentally a soldier was 
shot through the abdomen at 230 yards distance without any extensive 
injury of the bowel. Probably the amount of injury depends a great deal 
on the position of the bowel when hit. 

I have tried various kinds of anesthesia: spinal, ether, chloroform, 
and lately intravenous ether ; here the results are good, not only is there 
an anesthetic effect, but a volume of fluid is given at once to replace the 
loss of blood. 

Lieutenant-Colonel Pickarp said that Sir V. Horsley some time ago 
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pointed out the importance not only of the velocity of the bullet, but also 
its spin which sent out radio-fissures of energy along its track. He read 
in the British Medical Journal a paper where the damage done by a bullet 
penetrating the abdomen was regarded as analogous to the splash of 
hard substance striking a fluid. He described the well-known trick of 
throwing a stone up in the air and into a pond, trying to make the least 
amount of splash; here the splash was least when the stone dropped 
vertically. 

Captain Sotrau asked first, why Mr. Sampson used a Paul's tube in 
two of the colon cases and invaginated the wound in the other, and 
second, if he had swabbed out with ether. 

Captain McNee had examined livers pierced by bullets and noticed 
necrotic changes in the tissues at least two inches from the track. In one 
case the bullet had pierced the kidney and the upper pole and the lower 
pole showed necrotic changes although there was not any damage to the 
intervening tissue. In one eight-inch loop of small intestine he had seen 
one rosette wound and about nine linear slits; it was highly improbable 
that the bullet pierced through ten places. He suggested that possibly 
the slits were due to muscular action. 

Colonel Dunn asked Captain Fraser if he used an elaborate apparatus 
for intravenous injections. 

Captain Fraser: No; only a Lane’s-bag. 

Mr. Sampson, in reply, said in doubtful cases of peritoneal entrance 
he opened up away from the wound to prevent sepsis. If the compressed 
air theory of causing damage to abdominal organs was correct one would 
expect more damage at the entrance wound. The Paul’s tubes were 
used in the two cases because two-thirds of the circumference of the 
colon was injured, in the other case the cecum had two or three small 
perforations. He had not used ether as a peritoneal dressing. 


CEREBROSPINAL MENINGITIS. 


By Lieutenant H. R. BROWN. 
Royal Army Medical Corps, 


, Tue following notes on cerebrospinal meningitis are founded on my 
experience of twenty-seven cases treated at 7th General Hospital since 
the end of October, 1915. 

Cerebrospinal meningitis is an inflammation of the inner meninges 
caused by, or constantly associated with, a diplococcus which multiplies 
in the pia arachnoid spaces, and the cerebral ventricles, and sets up & 
leucocytosis in the blood and in the cerebrospinal fluid. In fatal cases 
pus is generally to be found on the ventricular surface of the brain, and 
sometimes at the base and in the ventricles. The presence of the cocci 
and especially of the leucocytes in the cerebrospinal fluid changes it from 
its normal condition of crystalline clearness to one which varies from 
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slight opalescence, through any degree of turbidity up to actual purulence. 
Further, the cocci are very frequently to be found in the nasopharynx, 
where they are sometimes associated with redness of the fauces, and 
nasopharyngeal catarrh. Occasionally they may be recovered from the 
blood, and post mortem from the pericardium, lungs, pleura or peri- 
toneum. In a few cases there is an arthritis which may affect any joint, 
and in which the organism may also be found. 

As to the mode of entry of the coccus into the meninges, where alone 
it gives rise to the symptoms which make up what we know as the 
disease, various theories have been advanced. It is quite certain that it 
can exist in the nasopharynx without causing any symptoms whatever, 
while in other cases it is associated with only a small amount of pharyn- 
gitis. Indeed, it is to be found in this position in a very large number of 
“‘ contacts’ who have lived under the same conditions as those under 
which the patient has contracted the disease. 7 

Bruns and Helm (1907) obtained positive swabs from the throats of 
no less than twenty-two per cent out of 1,786 contacts. It seems 
probable, then, that the nasopharynx is the front door through which the 
enemy enters. Whether its subsequent course is through the accessory 
nasal sinuses and the ethmoidal or sphenoidal cells, or whether it is 
picked up by some over-zealous leucocyte who then returns to the blood- - 
stream and there rejects the unpalatable morsel, setting up a septicemia, 
or whether the leucocyte carries the coccus to the pia arachnoid spaces 
and there sets him free, or, finally, whether some other unsuspected 
channel of infection is followed, I must leave it to pathologists to say. 
The practical importance of the assumption that infection is through 
the nasopharynx lies in the light it throws on the varied question of 
epidemiology. 

Cerebrospinal meningitis is an epidemic disease, but the cases in an 
epidemic, though closely grouped in time are apt to be widely distributed 
geographically. Thus out of about 190 cases treated in two hospitals 
chere since January, 1915, only one had, so far as is known, been in close 
contact with another case of the disease. The rest were received from 
every possible front of the field. The difliculty of accounting for such 
a distribution of cases disappears at once if we assume that the “ con- 
tacts ’’ who have the meningococci in their nasopharynx are capable of 
acting as carriers and that the true epidemic is not one of cerebrospinal 
meningitis, but of meningococcus-infected persons, the immense majority 
of whom go about their duties undiscovered with no signs of illness, 
or at the most with a sore throat. It is only the small minority who 
develop meningeal symptoms that come under observation. 

Epidemics occur in winter and early spring. Last year the rush of 
cases began on this front in February. Admissions to one hospital 
which in January bad come in at the rate of from one'to four per week, 
rose suddenly to twelve and even sixteen, and the average did not fall 
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below five per week till the middle of May. This confirms the experience 
of previous epidemics. In Prussia, for instance, in 1904-07, April in- 
variably marked the crest of the wave which began to rise rapidly in 
February. Is this seasonal curve, due to cold weather, and consequent 
want of ventilation, where there is 60 much overcrowding that any want 
of ventilation produces a ‘close’ atmosphere? or does it follow the 
seasonal curve of catarrhal diseases, which makes the nasopharynx a 
suitable soil for the reception of the germ? In favour of the former view 
is the fact that the medical and nursing staff who are in contact with 
cases, but under good conditions of ventilation and general hygiene 
seldom are found to have the infection in their throats. Numerous 
swabbings both at 10th Stationary and 7th General -have always given 
negative results. In favour of the latter view is the fact that in slums 
where in civil life epidemics are most apt to occur, bad ventilation is not 
confined to the months between February and April. Probably both 
conditions are contributory factors. 

Liability to the disease is found to decrease rapidly with age. Neave 
gives only seven per cent as over 25 years among soldiers. Our figures 
are much higher, six out of twenty-seven. But such statistics are of 
little value, as I do not know of any figures giving the age distribution 
of the soldiers in our present Army. 

Lastly, soldiers appear to be specially susceptible. Of sixty-two 
epidemics in France recorded by Hirsch, forty-three were exclusively and 
six chiefly confined to troops. Possibly the reason for this lies in the 
physical strain to which they are often subjected. Meantime, until we 
know more about it, it is worth while to remember the advice of Sir W. 
Osler to medical officers in charge of troops, however diflicult such advice 
might be to be put into practice: (1) Guard the young soldier especially 
against over-fatigue; (2) reduce to a minimum the circumstances 
favouring nasopharyngeal catarrh ; (3) make possible combination of 
good ventilation with comfortable warmth for the men. 


Cruisican Frearures in THE Present Epipemic. 


Of the onset of the disease I can only speak from hearsay, and many 
cases come in unconscious or delirious, and without notes as to the 
initial symptoms. But where a history could be obtained, two symptoms 
were practically invariable. 

(1) Headache which is recorded in every case except one where the 
first symptom is said to have been sudden unconsciousness. 

(2) Vomiting which is again recorded in every case except one. The 
other early symptom were, in order of frequency, stiff neck, pains in the 
chest, back and legs, ‘ pains all over,” giddiness and shivering. 

On admission, the patient is generally collapsed from his journey, 
and unless he has’ been well wrapped up and kept warm by hot water 
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bottles, he is very cold. As to his mental condition it may be anything 
from perfect clearness to coma, resistive stupor, or wild delirium. 

The ‘‘ characteristic’ attitude so often described, lying on the side 
with flexed limbs and retracted head is by no means invariable. Quite 
often the patient lies on his back, and head retraction is exceptional 
within the first weeks. A flushed face, again which is supposed to be 
typical, was not more common than pallor. The rashes observed were ‘ 
various :— 

(1) The “ spotty” rash from which the disease appears to derive its 
popular name. 

This was only seen in one case. It consisted of large purpuric 
spots three to four millimetres in diameter, of irregular outline, scattered 
thickly over the chest, shoulders, abdomen and upper part of the thighs. 
There were more on the back. One or two much redder in colour were 
on the face and eyelids, and there was a subconjunctival hemorrhage in 
one eye. This rash bears some resemblance to the hemorrhagic rash of 
typhus. It turned reddish-purple on the second day, pale lavender on 
the third, and had disappeared on the fourth. 

(2) Petechial rash.—This resembles the last in colour and distribution 
and in fading in four days. But the spots are not more than two milli- 
metres in diameter and closely resemble flea bites. It was seen in one- 
third of the cases, but on one occasion only made its appearance on the 
thirteenth day of the disease. 

(3) Erythema.—This is something like a scarlatinal rash in appear- 
ance, but patchy in distribution and very evanescent. It was probably 
a rash of this sort that led to a case being sent in as erysipelas and 
another as German measles. 

(4) Macular rash.—This is sometimes a perfect copy of a measles 
rash, so perfect that a patient was even admitted to our measles ward, 
and it was not until a few hours later, when the rash suddenly disappeared 
and the headache which had been moderate became intense, that the 
mistake was discovered. 

(5) Urticaria is generally supposed to occur only in cases that had 
been treated with serum. One of our cases, however, that had been not 
so treated developed an intense urticaria. 

(6) Purpuric mottling.—This appearance, which closely resembles 
post-mortem mottling, is sometimes seen on the extremities, and is, I 
believe, always a fatal sign. 

Pain. 

As a rule, the patient if conscious complains of severe pain—headache, 
backache, neckache, legache, all or any of them. The headache is not 
more often occipital than frontal. As a rule it is general. Even if for 
a short time the patient professes to feel quite well, the headache at any 
rate is not far off and many hours do not pass without a severe attack. 
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Nervous Symptoms. 


It is when we come to these symptoms connected with the nervous 
system that we find the most characteristic signs of the disease. 

(1) Neck rigidity Every case that I have seen has shown some 
stiffuess of the neck. As Herden points out this stiffness unlike 
rheumatic stiffness, which is reduced by manipulation, is rather increased 
by attempts to overcome it. Further, the stiffness is a resistance to 
flexion in the middle line. Often there is much less resistance to rotatory 
movements, while in most cases attempts at flexion are very painful in 
others it scems to be quite painless—again distinguishing it from 
rheumatic stiffness which is always painful. Finally the interference 
with movements in cerebrospinal meningitis is generally abrupt and not 
elastic. 

(2) Kernig's sign.—The well-known Kernig's sign seems never to be 
absent, and generally it seems to be fairly proportionate in amount to the 
severity of the case. I think it is worth while estimating and recording 
the amount of interference with extension. This is easily done with the 
patient in the supine position by flexing the thigh till it stands vertical 
to the bed, raising the leg as high as possible, and then measuring the 
angle between the thigh and the leg. It is convenient to make a measure 
for the purpose out of two pieces of wood, one of which is hinged on the 
other hy a screw passing loosely through it near one end and fastened 
firmly into the second piece on which one can mark off an angular scale. 


As in the neck stiffness, the resistance in the true Kernig’s sign is a sharp 
one, feeling like a bony ankylosis, and not an elastic one. 

Where the patient is in a condition of resistive stupor, or where 
there is any arthritis in the knee-joint, it is, of course, impossible to 
obtain this sign. Babinski’s sign, Bruzinski's sign, the tache cérébrale, 
the scaphoid abdomen, and the condition of the superficial reflexes 
I have all found to be so variable as to be quite useless for diagnosis. 
The most characteristic Bruzinski'’s sign that I have seen was in a case 
where clear fluid without meningococci was obtained by lumbar puncture. 

The knee-jerks are as a rule abolished or much reduced, but I have 
found them exagyerated in a few cases. In one which recovered very 
quickly there was a well marked ankle clonus. 


Lumbar Puncture. 
In all doubtful cases it is necessary to carry out a lumbar puncture 
and to have the fluid examined by a bacteriologist. The technique is 
quite easy and with ordinary care the danger seems to be nil. 
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In a few cases at first I used only local anesthesia. This I have now 
quite given up in favour of general anmsthesia. The risk of a patient 
struggling and of having to dig for part of a broken needle is best 
avoided. As to position, it is quite immaterial whether the patient is 
laid on his right side or his left. What is essential is that he should 
be on the very edge of the bed with the knees well drawn up, the upper 
one resting on the lower, and the back as much arched as possible. In 
the absence of a Barker's needle an ordinary aspirator needle will answer 
the purpose. A serum needle is too short for an adult. The most 
convenient space is that between the fourth and fifth lumbar spines, i.e., 
immediately below the intercristal line. But any space from the second 
to the fifth lumbar will do. It is of course essential to identify the line 
of the spinal processes. Puncture in the mid line straight forward some- 
times slightly upwards to a depth of three inches, and if successful fluid 
will appear. This may either drip or spurt from the needle. In my 
experience the pressure is no guide to diagnosis. 

In the absence of meningitis the fluid is perfectly clear, but a slight 
admixture of blood, which may be unavoidable, will give it a little 
opalescence besides tinting it with red. If, however, it is colourless 
but opalescent, or thick or purulent, meningitis is certainly present. 

The diagnosis between meningococcal, pneumococcal, and septic 
meningitis can only be made by examination of the fluid—though the 
discovery of middle-ear disease is a strong clinical point in favour of the 
last. 


Diagnosis. 


Quite rightly, medical officers appear to send down every suspected 
case of the disease. The result is that we see a fair sample of the diseases 
with which it is most likely to be confused. 

Of cases sent in with other diagnoses which subsequently turned out 
to be cerebrospinal meningitis, we have had: Two as (?) typhus; one as 
typhoid; one as erysipelas; one as measles; one as German measles, 
Tn each of these cases marked stiffness of the neck and Kernig’s sign led 
to a puncture which at once settled the diagnosis. 

Of fifty-two cases received at No. 7 with a diagnosis of cerebrospinal 
or (2) cerebrospinal, thirty turned out on further investigation to be 
suffering from other diseases. 

These were in order of frequency :— 


a 


wrownmwwd 


Trench fever .. 

Influenza 

Epilepsy . 
Pneumococcal meningitis 
Lunacy on 
P.U.O. or febricula 
Septic meningitis 
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Enteric ae os os o. a 1 
Paratyphoid B . - oe . 1 
Malignant endocarditis with meningismus 1 
Ureinia meningismus ae 1 
“Trench shin "’ se aie 1 
Trigeminal neuralgia .. $e a 1 
Appendicitis .. a ae oe 1 


The cases described as trench fever presented the following symptoms: 
Sudden onset, generally with vertigo, very rarely with vomiting. Severe 
pain in the legs and especially the shins, as a rule. Severe frontal head- 
ache at first, aggravated by rapid movement of, or pressure on the eye- 
balls. A variable temperature which might run to 103° F. or 104 F., 
generally falling to normal about the fourth day, and rising again four or 
five days later. Very often these subjective symptoms were surprisingly 
slight, eg., I have seen a trench fever patient with a temperature of 
104° F. reading the papers and writing letters, and apparently none the 
worse for doing so. In one case there was slight neck rigidity, in 
another a fairly well marked Kernig’s sign, while in @ third both were 
distinctly present, though in all of them these signs were more “ elastic ” 
in character than in cases of cerebrospinal meningitis. 

This was also the case in a man with the Paratyphoid B, who had 
slight pain and stiffness of the neck, and an “ elastic’ Kernig’s sign with 
an angle of over 40°. In his case the very moderate character of the 
headache made one at once doubtful of the diagnosis, and his general 
appearance was suggestive of the typhoid group. 

In one case of post-epileptic coma there was a marked neck stiffness 
and Kernig’s sign, lumbar puncture, a normal temperature, and his history 
when he recovered consciousness, which he did after a few hours, cleared 
up the diagnosis. 

The case of trigeminal neuralgia was interesting, as the slightest 
attempt at passive movement caused such pain as to set up a resistive 
stiffness, which simulated the stiff neck and Kernig’s sign. None of the 
others call for special remark. If I may venture to sum up the points 
requiring the most attention if one is to avoid missing the important 
early diagnosis of the disease, I should suggest the following :— 

(1) Every case of sudden onset of illness with vomiting should be 
regarded with suspicion until the diagnosis has been otherwise settled. 
This should especially be the case if a sore throat has preceded the illness 
within a week or two. 

(2) Intensely severe headache, especially with vomiting, is highly 
suspicious. , 

(3) Kernig’s sign and rigidity of the reck whether with or without 
vomiting are so suspicious that the diagnosis should at once be proved 
or disproved by a lumbar puncture. 
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Treatment. 


The results of treatment of cerebrospinal in this epidemic are pro- 
foundly disappointing. In the statistics of 161 cases treated at S.H., 
published in the December number of the JournaL or THE RoyaL ARMY 
Mepicau Corrs, average mortality was fifty-two percent. The sera of 
Flexner, Mulford, Burroughs and Wellcome, and Pasteur, as well as 
autogenous vaccines alive and dead were all tried. Allowing for the 
mathematically necessary margin of error in dealing with small groups 
of cases, none of these seem to have given results any better than those 
obtained from simple-lumbar puncture. And our experience with a small 
number of cases so far brought to a termination at No. 7 has been no 
better. i 

Lumbar puncture certainly sometimes relieves the symptoms due to 
pressure, and probably in a few cases saves the life of a patient. But in 
some sooner or later only a few drops of fluid can be obtained. Pre- 
sumably the foramina of the ventricles have become blocked, for 
symptoms of hydrocephalus follow, and at the post-mortem we find the 
ventricles distended with fluid. Various drugs have been tried— 
urotropine, citric acid, seamine; uot one has proved itself of distinct value 
so far. But with the brilliant results obtained from America and in 
Belfast with Flexner’s serum before us, we still hope to do better, as soon 
asa serum has been obtained from the strain of germs with which we 
are dealing. 

Prognosis. 


It is very diflicult to make a prognosis. Certainly the temperature is 
of little value, as cases may do well who have run a long and severely 
febrile course. The pulse appears to me to be of more importance. Not 
one case under my care has recovered after a pulse of 200 has persisted 
for more than a few hours. The continuance of severe nervous symptoms 
such as a high Kernig's sign or incontinence also appears to be unfavour- 
able. On the other hand, neither petechial rash, nor delirium are, so far 
as I can judge, necessarily alarming. 


Discussion. 

Captain McNes, Officer in charge of the Mobile Laboratory, spoke 
of the cases he had seen: they were much earlier diagnosed, both hefore 
and at field ambulances and also at casualty clearing stations. 

From February to December sixty-two positive cases were investi- 
gated by a mobile laboratory and also fifty-two lumbar punctures done 
with negative results. Of the sixty-two at least twenty died at the 
Front and so were not seen lower down the line. That type of case 
would, therefore, not be seen by the previous speaker. Number of cases 
was: February, seventeen; March, nine; April, eleven; May, eleven; 
June six, and in the rest of the year not more than eight. 
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He put vomiting without a definite cause as one of the most valuable 
symptoms and mentioned the other;symptoms and signs. 

Re the Rush.— All his cases were seen within forty-eight hours of 
going sick, the rash present in twenty per cent, most marked in those 
that died immediately, practically the majority of these having a rash.. 
The most marked rashes he had seen were in three cases occurring in 
one platoon within forty-eight hours of one another, two dying within 
twenty-four hours, the third was sent down the line. The purple spots 
extended from the toes to the forehead. 

With regard to unusual forms}of the disease, one case was found 
comatose without having shown any previous sigus. Two cases were 
sent in as acute maniacs, both died; the cerebrospinal fluid was clear 
in both cases, the meningitis was cerebral, the spinal cords normal. One 
brain looked like meningitis following middle-ear disease, the parietal 
region being coated with a thick deposit of lymph. 

The differential diagnosis is from the typhoid and paratyphoid groups, 
typhus and meningismus ; here there is headache, stiffness of the neck, 
Kernig's sign, rarely vomiting. }}On doing lumbar puncture the cerebro- 
spinal fluid was found clear and not under high pressure, lymphocytes 
only being present, not polymorphonuclear leucocytes as in cerebrospinal 
meningitis. 

As regards the bacteriology in cerebrospinal meningitis the meningo- 
coccus is not an easy one to find, and if you get a case of meningitis and 
the cerebrospinal fluid does not show any organisms after prolonged 
search you may say it is a case of cerebrospinal meningitis. In the other 
two sorts of meningitis you always find plenty of organisms. He thought 
high pressure of the fluid a valuable sign, in early cases it was always high 
except where the fluid was purulent. A question he was often asked in 
the field by commanding officers and medical officers of battalions: “Is 
the disease likely to spread?” You can safely say no. With regard to 
contacts there is great controversy. Even in normal populations a 
certain number of throats show naso-pharyngeal infection. Only the 
throats of the immediate contacts need be examined. 

The means by which the disease spreads is from nose to nose if there 
is an epidemic. As a rule a very small percentage of the people are 
susceptible, hence the isolated cases. When a case occurs the immediate 
contacts should he isolated, the A.D.M.S. of the Division wires to the 
laboratory and they are examined; if, after isolation for three to four days 
the report is negative, there is no reason why the man should not go to duty 
forthwith, but a very good rule was laid down by Sir William Leishman, 
viz., that even if the result is negative the immediate contacts ought to 
be isolated at once and for a week. No cases have occurred due to the 
liberation of these contacts. Of 400 immediate contacts examined only 
three remained permanent carriers and were sent down. Of those found 
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negative, a second swab later also gave a negative result. Such cases 
may at once be liberated. 

The methods and means of detection from a throat swab are difficult 
and three days must elapse before a diagnosis can be made. He 
emphasized the method of doing lumbar puncture by going through the 
middle line. 

Lieutenant-Colonel Sottau said that his experience was practically 
limited to cases in civil life, as very few cases had come under his obser- 
vation during the War. He mentioned the probability of nasal catarrh 
being a predisposing factor, as the largest case incidence occurred during 
the catarrhal period, and he quoted the report by Shearer on the remark- 
ably enriched growth of the meningococcus on media to which a little 
sterilized nasal mucus had been added. 

He asked as to the condition of the optic disks in the cases treated 
and thought that within twenty-four hours a definite papillitis was 
usually present and that at the end of forty-eight hours the optic cup was 
usually obliterated. 

Of the seventy cases or so which he had seen he only remembered one 
in which a text-book rash was present and he was glad of the warning 
statement by the first speaker, that a rash was not an essential sign of 
the disease. He thought that its presence usually indicated a very severe 
infection, practically a bacteremia, leading to hemolysis. Another point 
he should like to hear discussed was that of cranial nerve involvement, 
as many cases showed this, and especially of the eighth nerve, leading to 
great deafness. The extreme and rapid emaciation was a further feature 
of the disease. : 

Dealing with diagnosis, the diseases liable to be confused were the 
meningismus of early typhoid or paratyphoid, that were occasionally seen 
with influenza, the severer forms of trench fever or pyrexia of unknown 
origin, and the meningitis associated with middle-ear disease. In the 
speaker's opinion the crux of the diagnosis lay in the spinal rigidity, 
associated with Kernig’s sign. It was disappointing to learn that little 
reliance could be placed on Babinski’s sign. 

The question of treatment in the front line resolved itself into one of 
rapid removal. He thought, however, that considering the statement 
that patients showed bad effects as a result of the moving, a preliminary 
lumbar puncture should always be done in field ambulances. This 
would relieve pressure and probably minimize the prejudicial effects of 
travelling. = 

The disappointing feature in the paper was to learn that sera and 
vaccines had been of such small value. Having disposed of a case of 
cerebrospinal meningitis the vexed question of contacts remained. The 
segregation in large numbers was to be deprecated, as the presence of 
one carrier might mean many uninfected contacts becoming carriers. In 
the treatment of carriers the use of any vigorous measures of prophylaxis 
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should be avoided, as strong douches, etc., would be more likely to 
increase a nasal catarrh by setting up small local traumata, and so to 
increase the growth of the cocci. He would like to ask Captain McNee 
what the cases he had described as resembling the specific disease 
were, and suggested that the lymphocytosis in the cerebrospinal fluid 
might indicate an influenzal meningitis. 

Lieutenant H. R. Brown in reply said he had not examined the optic 
disks, but an ophthalmic surgeon had arranged to do so in future. Of 
the twenty-seven cases only two showed deafness. As to Babinski's 
sign it was variable. One case of hemorrhagic rash seemed to be 
recovering, his temperature having been normal for ten days. His treat- 
ment was first lumbar puncture. Then the bacteriologist suggested 
putting some of the man’s own blood serum into his spinal cord : twenty 
cubic centimetres was injected. The man was very ill after the large 
dose but now is better. The suggestion of preliminary lumbar puncture 
at the front is a good one. A case of high pressure in the spinal cord is 
not necessarily cerebrospinal meningitis. 

Colonel Skinnek said that in order to prevent cases arriving in a 
collapsed condition at hospital plenty of blankets and hot water bottles 
ought to he provided for the journey. Concise notes ought to be sent 
with each case. An important matter is the period of segregation of 
contacts and he considered the seven days’ rule a good one; also that 
only the immediate contacts of a case ought to be segregated. It is 
wasteful to segregate a barnful of fifty or more men. 
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EXAMINATION OF FIFTY DYSENTERY CONVALESCENTS 
FOR CARRIERS. 


By Temporary Caprains J. A. ARKWRIGHT anp W. YORKE, 
Royal Army Medical Corps, 
AND 
Temporary Lrectenants O. H. PRIESTLEY ano W. GILMORE, 
Royul Army Medical Corps. 


Tur fifty men examined had all suffered from dysentery contracted 
on service and with one exception gave a history of passing ‘blood and 
slime for periods varying from three days to nine weeks. In four cases 
a history was also obtained of an illness resembling enteric fever. The 
convalescents were not selected, but were the first fifty examinations 
completed in the course of search for carriers in a convalescent camp. 

The date of onset of the original illness ranged from May, 1915, to 
January, 1916, but all except two cases first showed symptoms of 
dysentery before the end of November, 1915. 

The examination began on’ February 16 and ended on March 24, 1916. 

In every case, therefore, except two, the illness began more than 
two months before the investigation here recorded. The examination 
of feces was made in each case on three occasions, an interval of two 
or three, or occasionally more, days elapsing between the separate 
observations. The specimens of fwces reached the laboratory within 
half an hour of being passed. The examination consisted of: (1) Micro- 
scopic search for protozoa; (2) plating on MacConkey’s neutral red bile- 
salt lactose agar, and subsequent examination of colourless colonies by 
means of carbohydrate media and agglutinating sera; (3) a specimen of 
blood was taken from each man on one occasion and its agglutinating 
power tested against stock emulsions. 


Resutts From Microscoric AND Cunturat EXAMINATION OF F-xcEs. 


The following tables give the results obtained by microscopic 
examination and culture :— 


Entanueba histolytica was found in a os +» 9men. 
E. coli was found in 
Lamblia intestinalis was found i in 
Bacillus dysenteria (Shiga) was found in 

ae (Y) was found in 
B. fyphosus B, Paratuphosus A or Bin .. oe 
Negative results (ucither protozoa nor bacteria) .. 


een 
-eOONnaag 


” 


Trichomonas intestinalis was noted in two cases, but was not looked 
for, especially on account of the need for rapid work. In all the cases 
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in which Entamaba histolytica was recognized tetragena cysts were 
observed, and large or small vegetative forms were also observed in 
some of these. 

A further analysis of the results of the microscopic examination 
shows that :— 


E. histolytica was found alone in oe fs .. 6men 
Entamwba coli ,, ” on ae $3. ABS. 
Lamblia intestinalis oF ss os ae oe 
EB. histolytica and Lamblia were found i: =e Frans mee 
” » E.coli ,, ” . Dy 
5% » Trichomonas were foundin .. Ame beet 
Negative a oD oa Se. oe Araase & ears 


In both cases from which Bacillus dysenteri (Shiga) was isolated, 
E. coli was also found, and in one of them Lamblia in addition. From 
the above statement it is seen that eleven (22 per cent) men out of 
the fifty convalescents were found to be carriers of pathogenic micro- 
organisms [nine HK. histolytica, two B. dysenterie (Shiga)]. 

The specimens from the same man did not always yield the same result 
on each of the three examinations— 


In 2 men Entameba histolytica was found on +. 8 occasions 
»6 4, ” ” ” ” Poy 

» lman ” ” ” ” od ” 
wl 4, Bacillus dysentericc (Shiga) ” aes iat 
nly ” ” ” ” 1 


A single examination in each case therefore would not have given so 
many positive results, and it is reasonable to suppose that more 
numerous examinations would have revealed additional carriers. 


RESULTS OF AGGLUTINATION TESTS WITH THE SERUM OF CONVALESCENTS. 


Agglutination tests were made with the serum of each man against 
B. typhosus, B. paratyphosus A and B, B. dysenteri@ (Shiga and Y) and 
also against Wicrococcus melitensis. 

Definite agglutination with a dilution of 1 in 100 was regarded as 
a positive result in the case of B. typhosus, and B. paratyphosus A and B, 
and B. dysenteri@ (Y). A dilution of 1 in 50 was considered sufticient in 
the case of B. dysenterie (Shiga) and 1 in 400 was the only dilution used 
with the VW. melztensis emulsion. 

The method used was macroscopic and the reading was made after 
four hours at 37° C. and about eighteen hours at room temperature. All 
the men had been inoculated with B. typhosus vaccine and in twenty-seven 
a positive agglutination reaction was obtained with B. typhosus. Seven 
had also received a mixed B. paratyphosus A and B vaccine. Agglutina- 
tion of these bacilli was explicable by the inoculation in these cases and 
the results have therefore been discarded. 
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In all the men negative agglutination results were obtained, against 
B. dysenteri@ (Y) and MM. melitensis. 

A positive result was obtained with B. dysenterie (Shiga) in twenty- 
one cases, including the two men from whom this baci!lus was isolated. 

A positive result with B. paratyphosus B was obtained in four cases, 
but in noinstance was a positive reaction obtained with B. paratyphosus A 
(leaving out of account the men who had received paratyphoid vaccine). 


MuttieLe INFectrons. 

Indications of multiple infection were given in six convalescents when 
the agglutination results were taken into consideration in addition to the 
microscopic and cultural results. 

The serum of one man gave a positive reaction with B. dysenteric 
(Shiga) and with B. paratyphosus B. 

The serum of one carrier of E. histolytica gave a positive reaction with 
B. dysenterie (Shiga) and with B. paratyphosus B. 

The serum of three other carriers of EH. histolytica gave positive 
reactions with B. dysenterie@ (Shiga). 

The serum of one other carrier of EH. histolytica gave a positive 
reaction with B. paratyphosus B. 

An attempt to diagnose the original illness or illnesses from which the 
convalescents had suffered by agglutination tests rests on much less 
secure ground than diagnoses based on microscopic cultural evidence. 
However, an opinion may be formed of the numerical relation of the 
different kinds of infections. 

From all the evidence obtained it appeared that :— 


4 men had suffered from infection with Entamoeba histolytica alone. 


1 man ,, i ‘ oi »  £. histolytica and B. dysenteria 
(Shiga) and B. paratuphosus B. 
8 men ,, A ry -, »  E. histolytica and B. dysenterice 
(Shiga). 
1 mano ,, ” ” ” » B. dysenterice (Shiga) and B. para- 
typhosus B. 
16 men ,, » af ft »»  B. dysenteriee (Shiga) alone (includ- 


ing two cases in which B, 
dysenterice was isolated). 

For the remaining men no direct evidence was obtained as to 
the nature of the infection, but since they gave negative agglutination 
results there is, perhaps, a presumption that the majority had been 
infected with E. histolytica. 


Main Conciusions. 


Among fifty dysentery convalescents examined, three to six months 
after the onset of their illness, nine were still excreting FE. histolytica. 
Two were still excreting B. dysenterie (Shiga). These eleven men were 
therefore potential sources for the outbreak of fresh epidemics. 
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A SIMPLE GREASE TRAP FOR CAMPS. 
By Actine-Serseant H. J. DAVEY. 
Royal Army Medical Corps. 
Tue accompanying diagram shows a simple grease trap easy to con- 
struct from materials available in all camps. It has proved efficient in 
actual practice, and has been in use for some time. 


Pad Biscuit Tin, panctored dettom 


$ Fie. 1. 


Fic. 2. 


The materials required are half a wine barrel or stout box (preferably 
tin lined), wood for cover, wire or leather for hinges, and jam or biscuit 
tins. 
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Construct traps as follows: Take half a barrel (or box) and cut a hole 
five inches from the top and fit in jam tins as spout. Nail on a cover over 
one-third of the barrel covering the spout. Hammer out flat a biscuit 
tin, and use it as a vertical partition, nailing it to the cover already in 
position and to tha sides to within four inches of the bottom of the barrel. 
Fix on the remaining two-thirds of the cover as a hinged lid. In this lid 
fix an open biscuit tin with perforated bottom. The tin should slope 
from the centre as shown in the diagram. This enables all debris to 
be emptied into a pail receptacle when the hinged lid is thrown open. 

Fill up the barrel and trap with water, and place hay or straw in the 
biscuit tin to arrest solid matter. The trap drains into a soak pit or 
open drain, if possible. 

The kitchen water, grease and debris from the cookhouse are emptied 
into the biscuit tin, solids are arrested, emptied as necessary and burnt. 
The grease accumulates on the surface water on the open side of the 
trap and is periodically skimmed off and burnt. 

The trap attends to itself and requires only the supervision and 
cleaning inseparable from all improvised sanitary contrivances. 


DESCRIPTION OF A SPLINT FOR A FRACTURED HUMERUS. 


By Captain COLIN MACKENZIE. 
Royal Army Medical Corps. 


Tue splint which I am about to describe is one which should be of 
practical use in a casualty clearing station. 

There it is of great importance that one should be able to dress any 
compound fracture of the humerus immediately prior to evacuation, with- 
out anesthesia, but with the minimum of pain to the patient. This is 
* possible if the limb remains fixed, and the splint is not moved during the 
dressing. 

As the “Page” splint has proved so useful for cases of fractured 
femur, I have modified it so that it.may be applied to the arm. It is 
obvious that if the fixed point of the upper end of the splint was against 
the axilla, there would be the possibility of pressure on the vessels, a 
state of affairs very undesirable where the wound may be already infected 
with gas-forming organisms. 

The fixed point of the upper end of the splint is above the shoulder 
and is maintained in contact with the acromial process by two straps, 
one of which passes round the chest below the opposite axilla from the 
top of the splint, and the other from the same point on the splint toa 
belt round the waist of the patient. The chief difficulty in making the 
splint was the weakness of the shoulder portion. This was remedied by 
making the upper part of the splint with one piece of standard aluminium 
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splinting, and I am indebted to Serjt.-Major Scott Badcock, R.A.M.C., 
for the suggestion of the curve over the anterior aspect of the shoulder 
which I shall describe later. Staff-Serjt. Lee, R.A.M.C., made various 
models on these lines and I am greatly indebted to him for the interest 
and trouble he took in making them. 

I will now briefly describe the method of making the splint from the 
standard aluminium splinting. 

The enclosed diagram drawn by Pte. Reynolds, R.A.M.C., and the 
photographs taken by Captain McNee, R.A.M.C. (S.R.), will render the 
method easier to understand. 

To make the Upper Half of the Splint (see diagram).—Take a full 
length of aluminium splinting (twenty rings). 

(1) Bend on the edge at the middle point (X in figs. 1 and 2) to a 
right angle. 


(Fic. 1.—Skows the completed splint. The point for attachment of the two 
straps for fixation is shown x. 


(2) If it is desired to make a splint for the left arm, bend on the flat 
the first six-ring length of the right-handed limb, holding the splinting 
with |the angle towards you and the rings uppermost in a semicircle 
directed upwards, so that the sixth ring is on the same plane as the 
left-handed limb. 

(3) Now twist the remaining four-ring length portion of the right limb 
with pincers through a right angle so that its edge is now in the same 
plane as the flat of the semicircular portion (fig. 3). 

(4) Bend on the /lat in a gentle curve the first six-ring portion of the 
left limb so that the lower four-ring portion is opposite the lower four- 
ring portion of the right limb. The upper portion is now completed, 
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except for padding round the curved parts. If the splint is required 
for the right arm, in the above description substitute left for right, 
and vice versa in the above description in steps two, three and four. 

To make the Lower Half of the Spljnt.—Take a seventeen-ring length 
of the splinting and bend on the flat at right angles just above the eighth 
ring. Bend again on the flat at right angles just beyond the ninth ring. 
The result is a “« U "-shaped half (which should bave the rings external). 
A step should be mounted to this half as in the lower portion of a Page 
splint. 

The two portions are assembled in exactly the same method as the 
Page splint, three or four rings being bolted together, according to the 
length of arm of the patient. The step should look in the opposite 
direction to the semicircular portion of the upper part of the splint. 
Fig. 1 shows a splint for the left arm completed. 


Fia. 2.—Shows the splint applied. Note the straps 1 and 2 which secure 
fixation of the point x. 


Method of Application.—It is better applied when the patient is under 
an anssthetic, as when the wound is cleaned and dressed for the first 
time at a Clearing Station, although it can be applied without an anws- 
thetic, and without causing very much pain. The arm is held in the 
extended position by traction of the forearm, and slipped through the 
splint which is held so that the semicircular portion is anterior and 
internal to the limb. This semicircular portion is now brought to be 
over the anterior aspect of the shoulder, and so that the extended arm 
lies between and in the same plane as the straight bars of the splint. 

The splint is fastened by a strap which passes round the chest (below 
the opposite axilla) from the point X on the diagram; this point is also 
fixed by a strap to a strap round the waist of the patient. 

The arm is kept in a state of moderate extension by fixing the wrist to 
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the distal end of the splint by means of a flannel bandage, or a stirrup 
made with Mead’s strapping. 

Strips of flannel or perforated zinc passed beneath the arm and fore- 
arm from one side of the splint to the other form a support for the limb. 

Fig. 2 shows the splint applied to the left arm. 

Advantages of the Splint.—(1) It is easily made and applied. 

(2) It ensures fixation of the limb without pressure from the splint on 
either the limb or on the vessels of the axilla. 

(3) If the lower end of the splint be supported, the patient can turn 
on his side without pain, thus facilitating dressing of other wounds and 
nursing. 


Fic. 3.—Shows how, if the end of the splint be supported, the patient can turn 
on his side if other wounds require dressing. 


The relative position of the arm to the patient can be changed if he 
so desires, and the arm may be freely abducted for purposes of dressing 
as shown in fig. 3. 

(4) The wound can be dressed without removal of the splint. 

(5) The maintenance of moderate extension ensures free drainage. 
Possibly the aluminium splinting will not prove sufficiently strong to 
stand the journey to the base and a splint of this nature made of 
malleable wire will prove more suitable. 

Some are now being made, though for purposes of dressing the 
flexibility of aluminium splinting renders access to the wound easier. 
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TREATMENT OF SEPTIC WOUNDS WITH GLYCERINE 
AND ICHTHYOL. 


By Captain G. G. ALDERSON. 
Royal Army Medical Corps. 


Ar a Divisional rest station in France, where practically all the 
operations were of the type carried out in the surgical out-patient 
department of a civil hospital, namely, the opening of superficial 
abscesses, it was decided, after reading Major Duggan’s articles in the 
JOURNAL OF THE RoyaL Army MEpicaL Corps, to try dressing these cases 
with glycerine and ichthyol instead of boracic fomentations. At first a 
twenty per cent, but later a 10 per cent solution, spread on ordinary 
white lint, was used, and later for purposes of economy commercial 
glycerine was substituted for pure glycerine. Fifty-nine cases were thus 
treated after operating under an anesthetic, besides many others of which 
no record was kept, and in which no angsthetic was necessary. They 
included carbuncles, whitlows of all types, and three cases of cellulitis, 
two of the upper and one of the lower limb. In favour of this treatment 
are the following points :— 

(1) Saving of labour and material—one application daily being sub- 
stituted for three boracic fomentations. 

(2) Efficiency as a dressing. In several of the cases previously treated 
with boracic foments, the discharge was never more in twenty-four hours 
on the one glycerine and ichthyol dressing than on any one of the 
fomentations, though these had been changed twice and thrice daily. 

(3) The dressing does not adhere to the wound. 

(4) Men voluntarily told the nursing orderlies that they found the 
ichthyol dressing more soothing. 

This treatment is therefore recommended to medical officers, civil and 
military, for use in dressing superficial septic sores and wounds, as being: 
(a) equally efficacious; (b) more economical, as regards time and 
material, than the boracic fomentation. 


A CASE OF GAS|GANGRENE EXHIBITING UNUSUAL PROOFS 
OF A BLOOD INFECTION. 
By Caprain G. T. MULLALLY, F.R.C.S.Ena. x 
AND 
Captain J. W. McNEE, M.D. 
Royal Army Medical Corps. . 


Tais case is reported because it presented, in an unusual and con- 
vincing way, proofs of the occurrence of a blood infection with gas-forming 
organisms. No similar case has occurred in our considerable experience 
of gas gangrene, nor have we heard of any other like it. The essential 
facts may be given at once. 


164 Clinical and other Notes 


Private ——, Argyll and Sutherland Highlanders, was wounded in the right 
arm on March 18, 1916, and admitted to a Casualty Clearing Station next day. 
When admitted he was in a state of profound collapse, and almost pulseless. 
The bullet had entered the back of the right upper arm, and emerged in front and 
to the inner side, making a large ragged wound. The humerus was fractured, 
and the brachial artery torn across. Anti-tetanic serum had been injected ata 
Field Ambulance before admission. On the following day he was rather better, 
and the wound was thoroughly syringed out with peroxide solution. Towards 
evening he collapsed again, and became almost pulseless, The wound was 
dressed, and at this time showed no definite evidence of gangrene. Although 
somewhat delirious, he now began to complain of pain in the left pectoral region, 
where the anti-tetanic injection had been given. Next morning a little crackling 
was felt over this area, but this was at first put down to air having perhaps been 
injected along with the serum. Owing to the collapse, he was given during the 
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night a hypodermic injection of pituitrin into the left forearm. On March 21 his 
yeneral condition was unchanged, but a large patch of gas gangrene was now 
evident on the inner side of the right arm and forearm, below the exit wound. 
Another patch of gangrene was also found on the left side of the chest, including 
the area of the anti-tetanic injection. Both gangrenous areas were freely incised, 
and dressed with peroxide solution. The affected area on the chest wall included 
skin and subcutaneous tissue only, the structures below the deep fascia not being 
invaded. On March 22 hé was not so well, and a further patch of gas gangrene 
had appeared on the outer side of the left forearm, where the pituitrin had been 
injected. This new area was incised, and treated as in the other cases. Cultures 
from all three wounds, and also from the blood, were made on this day (vide 
infra). 

He now began to improve, in spite of a certain amount of spread of the 
gangrenous condition on the left chest into the axilla, which necessitated further 
incisions. The right arm was amputated above the wound on March 24, after 


Clinical and other Notes 765 


which the man made a good recovery, being strong-enough to be evacuated to the 
Base on the 27. 

The following are the details of the bacteriological examination. 

Films were made from all three wounds, and stained by Gram’s method. In 
all the films bacilli of malignant oedema type, showing central spores, were 
recognized, along with a variety of other organisms. Cultures were made from 
all three wounds and from the blood, in the following media :— 

(1) Shake cultures in large tubes of glucose agar. 

(2) Broth cultures made partly anaerobic by placing a wad of cotton wool, 
soaked in a mixture of pyrogallic acid and caustic soda, in the tube below the 
rubber stopper. 

By both of these methods growth was readily obtained of an organism, which 
later showed central spores, and was morphologically identical with the bacillus 
of malignant wdema, The same organism was obtained in the cultures from all 
the wounds, and from the blood as well. As regards the blood, five cubic 
centimetres of which was used to inoculate the tubes, the broth culture yielded 
the better result. In all the glucose agar tubes inoculated there was marked 
production of gas, splitting up the medium. 

We are indebted to Major H. Rogers, R.A.M.C., for permission to 
to record this case. 


A USEFUL KNEE SPLINT FOR CASES REQUIRING COMPLETE 
ARTHROTOMY. 


By Captain H. H. HEPBURN. 
Royal Army Medical Corps. 


In the treatment of severe infected wounds of the knee-joint, complete 
arthrotomy has been found necessary in many cases. The post-operative 
treatment and the nursing of these patients is difficult, to say the least. 
The chief difficulties are found in maintaining the limb in a fixed and 
comfortable position, and at the same time providing for the care of the 
patient’s back and the normal action of the bowels. A splint which will 
not admit of comfortable change of position predisposes to constipation 
and makes pressure sores a constant danger. 

I have used for these cases a splint which meets with the approval of 
the surgeon, the nursing staff, and the patient. The accompanying 
photographs are published with the hope that they may be of service to 
others in the treatment of such cases. The aluminium material and the 
required tools are found in the Royal Army Medical Corps Field Fracture 
Box. Fig. 1 is a photograph of a splint used on a man of average height - 
and no variations are required except for a very large or small man. 
The angle of the back strip should be approximately forty-five degrees. 
The gutter should be deep enough to receive about three-quarters of the 
circumference of the leg and thigh. No further measurements are 
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necessary as the number of staple arches can be counted in the photo- 
graph. A small pad is placed in the popliteal space of the splint, then 
the leg and; thigh parts are padded, leaving the region of the knee-joint 


Fig. 2. 


open to allow for dressings as in fig. 2. It is advisable to cover the entire 
padding with jaconet. 
When applied, the splint is easily moulded to fit the leg and thigh, 
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and, if firmly bandaged, the knee-joint is secursly fixed. The patient 
will lie comfortably on his back or on either side with the limb supported 
on pillows, or suspended by cords from the knee and ankle to a cradle or 
Balkan frame. 

This splint need not be removed until the joint has cleaned up, and 
the limb is ready to be straightened out and placed on an ordinary dorsal 
splint. 


A SUGGESTED LATRINE SYSTEM FOR THE USE OF TROOPS 
IN THE FIELD, ON L. OF C., AND AT THE BASE. 
By Caprain K. P. MACKENZIE. 


Royal Army Medical Corps. 
(With Diagrams.) 


To those interested in the sanitation of camps, etc., the accompanying 

“« System of Latrinage " may prove of use. 
The main points in its favour are :— 

(1) No ground soiled, or used up in any way. 

(2) No chloride of lime necessary. 

(3) Absolute exclusion of flies (i.e.) a ‘‘ sealed system.” 

(4) Urine and feces never mix, nor come in contact with each other 
(i.e.) a ‘separator system.” 

(5) Portable method and can be used at any time. 

(6) Minimum of paper used. 

(7) So far as known it is the only system in use that at the same 
time combines the above points. 

(8) It is a system specially suitable for universal use, is capable of 
being used in the open or in buildings, on active service, and in standing 
camps in time of peace. 

This system has been specially designed to comprise a certain 
number of sine qua nons. It is as simple as possible and is comfortable 
and convenient, even on active service. It is easily and quickly made of 
easily procurable materials and is easy to comprehend by even the dullest 
Thomas Atkins. 

It affords the sanitary men on duty the easiest and most accessible 
means of disposing of excreta. There is a minimum risk of soiling the 
hands or ground, and within limits the system is unoffending and cleanly 
and capable of meeting all contingencies of weather, and needs a min- 
imum sanitary staff. 

Materials required.—(a) An empty wooden ration biscuit box for 
preference, or other box complete with lid, or a thick square piece of 
wood (two or three inches thick) with a circular opening in it to serve 
as a seat, and an automatically closing lid to cover whole; (b) an empty 
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six-gallon drum (lubricating oil) ; (c) two empty five-gallon cresol drums ; 
(d) a small piece of thin wire. 

Construction.—The box is utilized to serve as a seat and a circular 
opening of suitable size is cut out.of one side. The diameter of the 
opening is about one inch less than that of cresol drum. Two reinforcing 
bars of wood may be nailed on the inner aspect of this opening, so far 
apart as to permit of the oil drum brim fitting between them. This 
prevents lateral movement of seat. 

A lid is made from the opposite side of the box of such a size as to 
cover the greater part of the seat (to prevent its getting wet in rainy 
weather); it is hinged ou by leather or other hinges and should be so 
fitted as to drop automatically over the seat. 

The top of the six-gallon drum is cut out and any rugosities of the 
brim filed down. 

The seat rests on this brim and thus prevents access of flies from 
without. Two ‘‘V” shaped notches are cut on each side of the drum 
diametrically opposite, 2 inches apart and } inch deep, i.e. just 
suflicient to admit the wire handles of the inner druin. 

The two cresol drums are cut in half or a little deeper. The top parts 
are discarded and bottom parts are used to serve as inner or feces trays 
which are slung by means of wire handles. 

The cresol drums are of a special form. A part of the side is bent in, 
so that the upper brim presents a ‘‘reniform” instead of a circular out- 
line (as in fig.). From the brim to the bottom of the tin this part, which 
is bent in by thumb or hammer, is moulded to form what is called the 
“‘urine flush,’ as it is down the outer side of this tin that the urine 
passes to the drum beneath. 

Two wire handles are made for each inner drum and should fit 
exactly into notches cut in the outer or urine drum. 

The large drum (six-gallon) is now placed on the ground (it need not 
be dug into the ground) and one of the cresol trays slung inside it and 
the seat with lid, or box with lid, placed on top. 

Two tin envelopes made from an empty biscuit or petrol tin, of such 
a size as to hold only Army Form O.O. or paper cut a similar size, are 
attached to the sides of the box. 

These prevent paper blowing about, and by a special over-lapping 
tongue prevents its getting wet. Four such can be made from any petrol 
tin or biscuit tin and can be cut by scissors. 

The cresol tray or feces tray should fit the posterior half of the outer 
or urine drum very closely and should be slung so as to be not more 
than 2 inches to 24 inches from the level of the brim of the outer drum. 

Straw, dry leaves, sawdust, paper or oil may be placed in the bottom 
of the feces drum. 

A few drops of pure cresol solution are placed in the bottom of the 
urine or outer drum. 
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Two mops of sacking or cloth should be always at hand with a little 
cresol solution for cleansing the drums and trays. 

Two trays should be made for each latrine, and when one set is in 
use the other should be stacked in one corner of the latrine ready to 
replace the first trays when these are full. 

A list of directions may be placed in the latrine, but is not necessary, 
viz. :— 

(1) See that lid always covers the seat on leaving. 

(2) The stream of urine should be so directed as to pass down the 
flush of the tray into the drum beneath. 

(8) Only toilet paper to fit the envelopes on the side of seat should be 
used. 

(4) Any offence will be severely dealt with. 

The trays for feces according to depth will be sufficient for 15, 20, 
30, 40 or 60 successive users. Those cut a little deeper than half the 
depth of cresol drum answer best as they pack inside the drum when 
moving camp. 

Several kinds of seats may be made, but all should have a “lid” 
whether made from boxes or not. 

Various kinds of trays have been made and experimented with, some 
deeper, some shallower, some with perforated bottoms and nq urine 
“flush”; some with angular bottoms, but these latter were not so 
satisfactory to use. 

When oil and cresol drums are not available, empty biscuit tins and 
petrol and desiccated vegetable tins may be used instead. It will be 
found that the petrol tins and vegetable tins fit inside the biscuit tins, 
but do not stand so high off the ground and are not so durable nor water- 
tight as the drums, also instead of working with circular receptacles, one 
works with square and angular ones. 

Disposal.—_Feces trays may be emptied into an incinerator in con- 
venient quantities so that continual incineration is established, or the 
full tray may be suspended till completely incinerated by its handles 
on’a transverse rod let into the incinerator. 

Urine in the outer drum is emptied into a urine absorption pit. 

This system has been in continuous use in several places since 
February last, and has given the utmost satisfaction. 
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Lecture. 


INJURIES OF THE EYE AND ORBIT.' 


By Captaris ARTHUR D. GRIFFITH, M.B., B.S.Lonp. ; F.R.C.S.Ena. 
Royal Army Medical Corps (Territorial Force). 
Officer in Charge, Military Hospital, Hamrun, Malta; Specialist in 
Ophthalmology, Malta Command ; Surgeon, Royal Eye Hospital, London. 


GenTLemen,—I feel that I owe you an apology for inviting your 
attention toa speciality. My justification must be that ophthalmology 
is the speciality which, more than others, presents grave problems in 
war; problems on the correct solution of which depend the future 
happiness and usefulness of the patient. Injuries of the eye and orbit 
form a comparatively small proportion of the cases with which the oculist 
has to deal. Analysing 350 consecutive cases from active service from ‘ 
my note-books, I find that twenty-five per cent are cases of injury, and 
fifteen per cent cases of a condition which is a rarity in peace practice, 
and which may be called ‘Shock Amblyopia.” I shall refer to this 
condition in detail later. Of the remainder, the majority (forty per cent) 
are cases of error of refraction, including squint, and the remaining 
twenty per cent include such diverse conditions as conjunctivitis, 
pterygium, conical cornea, old injuries, retinitis pigmentosa, tobaccd 
amblyopia, nuclear ophthalmoplegia, injuries to the visual cerebral 
cortex, and many others. 

The cases of eye injury fall easily into two classes—those in which 
little damage has been done, and useful vision will be retained, and those 
in which the eye is at once utterly spoiled, with a very small intermediate 
class. A more useful classification, however, is the anatomical. 


Cornea. 

Cases in which the cornea alone is injured are those of foreign body 
in the cornea, and traumatic ulcers. As to ulcer, I shall say nothing, 
except to register a protest against the use of cocaine in this condition. 
It is pleasant to be able to give one’s patient an application which at 
once relieves his pain; but cocaine softens the corneal epithelium, and 
renders it susceptible to the attacks of micro-organisms, so that the 
use of this drug in cases in which the forces of destruction and repair 
are evenly balanced may decide that the forces of destruction shall 
prevail, and thus cause the spread of the ulcer, and seal the fate of 
the eye. ‘ 


1A lecture delivered at the University of Malta, before the Conference of 
Medical Officers, Malta Command, January 14, 1916. 
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Foreign bodies in the cornea may be superficial, as are the majority, 
lying in the corneal epithelium or penetrating the substantia propria for 
a short distance, or may be buried in the substantia propria, or may be 
so deep as to project into the anterior chamber. 

When superficial, they are readily picked out with the point of 
a cataract needle, or, if that be not available, the operation may quite 
well be performed with a sewing needle or even the point of a penknife. 
In performing it, it is well to remember that the object is to remove the 
foreign body, and not to remove corneal tissue, and when a small 
particle is neatly removed it should be impossible to see the wound. 
For removing a foreign body buried in the substantia propria of the 
cornea, there are two methods available. One method is to dig away 
corneal tissue until the particle is exposed. This is easy, but it is 
clumsy, and leaves a crater which must be filled, in part at any rate, by 
scar tissue, which ig opaque. The better method is to cut a flap of 
corneal tissue just so thick that when it is lifted up the particle is 
exposed and can be picked out with the point of a needle. The flap then 
falls back in place, and the resulting scar is minimal. 

With the very deep foreign bodies, there is the risk that the most 
gentle manipulations may force the particle through the cornea into the 
anterior chamber, where it will be a grave menace to the eye, and whence 
it will be very difficult to remove. The removal of these foreign bodies 
may be one of the most diflicult operations in ophthalmic surgery, and 
should only be undertaken under the best conditions. 

As illustrations of the methods which may be employed, I will quote 
two cases :— 

Pte. A. V.S., aged 19. On September 1, 1916, near C— Hill, S—, 
a bomb burst in his trench, and he sustained many superticial wounds. 
There was a small foreign body nearly at the mid-point of the right 
cornea. It was very deep, resting on Descemet’s membrane, but not 
projecting into the anterior chamber. Under cocaine anesthesia, a bent 
broad needle was passed into the anterior chamber, and its point was 
made to support the foreign body from behind,. while a cataract needle, 
working from the front of the cornea, removed it. 

Pte. T. J. H., aged 22, On September 18, 1915, at A—, a bullet 
struck the sandbag parapet, and sand was flung into his left eye. There 
was a transparent foreign body (flint) the size of a pin’s head, projecting 
into the anterior chamber. Under cocaine anesthesia, the anterior 
chamber was opened by a bent broad needle at the corneo-scleral 
junction, and a small sharp spoon was passed in behind the foreign body. 
Counter-pressure was applied to the front of the cornea by means of 
a curette, and the foreign body was removed in the spoon. 


Tris. 


The two affections of the iris which concern us are iridodialysis, and 
wound at the peripbery of the anterior chamber with prolapse of the iris. 
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Iridodialysis, or rupture of the base of the iris, occurs as a result of a 
blow on the eye, or of the passage of a foreign body through the iris. 
Tridodialysis is recognized, even when the basal rupture is small, by the 
flattening of the corresponding portion of the pupillary margin. In the 
cases of non-penetrating injury, the condition is chiefly important by 
reason of the hemorrhage into the vitreous which usually accompanies 
it. Vitreous hemorrhage, as seen in cases from active service, is too 
extensive to hope for the degree of recovery that one expects to see in 
civil practice, and the patients cannot, before reaching a base hospital, 
have the complete quiet that is desirable. The end of these eyes is that 
when the hemorrhage absorbs it leaves a more or less coarse web of 
opacity in the vitreous which greatly impairs vision. Wounds at the 
periphery of the anterior chamber, with prolapse of iris, require early 
and thorough attention. p 

The prolapsed iris should be seized, drawn out, and sheared off. It 
is essential that the iris be cleanly cut, and that so much be drawn out 
that the edges retract clear of the wound in the cornea. Unless these 
points be observed, the cut edges will adhere to the scar, and the eye 
will remain irritable for a long time, and so long as it is irritable the eye 
cannot be regarded as safe. A second operation to free the adhesion will 
be difficult, and probably unsatisfactory. 


Lens. 


Traumatic cataract is practically always due to the passage of a 
foreign body through, or its retention in, the lens. 

Careful examination will reveal a scar in the cornea, often very 
minute. The question arises—Is the foreign body in the lens, or has it 
passed through? If it is retained in the lens, there is a possibility that 
by extracting the lens one may remove the foreign body, and save a 
useful eye. Two examinations may assist one to determine this point; 
examination of the field of light, and localization of the foreign body by 

“means of X-rays. The first examination is carried out by projecting 
a pencil of light, by means of @ mirror, into the eye from various direc- 
tions, the sound eye being covered. The patient is directed not to move 
his eye, and to point to the light. If he can indicate the direction from 
which the light is coming, promptly and accurately, and if his vision is 
at least equal to “ Shadows,” it is probable that the mischief extends no 
farther back than the lens. Localization by means of X-rays I shall 
refer to later. 

One of the first patients received in Malta from the G. Peninsula was 
a case of lens injury. 

Pte. R. M., 1/5th Royal Scots, was in the orginal landing, when 
something struck him in the left eye. He did not know what struck him 
as he was unconscious for about three hours. Since then the left eye had 
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been defective. I saw him on May 8, and found a scar at the corneo- 
scleral junction above. The corresponding segment of the iris was 
wanting; the lens was absent, and the pupil was occupied by opaque 
capsule, in which was a good central opening. The picture was precisely 
that of an eye on which a satisfactory cataract extraction had been per- 
formed. There was no other abnormality. I was too busy then to 
estimate his error of refraction, but with my + 13 ophthalmoscope he 
read the second hand of my watch, and I have no doubt that with a 
suitable lens his vision would have been perfect. It was evident that the 
blow had caused the rupture of the cornea and of the lens capsule, and 
driven the lens out of the eye. 


Fundus. 


Injuries of the retina, choroid and optic nerve I will only briefly 
mention. The series includes eight cases of detachment of the retina. 
This is produced by a comparatively light blow on the eye, or by con- 
cussion of the eye from the passage of a bullet in its neighbourhood. 
These cases all occurred in the first two months of the campaign. I 
am not hopeful of any benefit resulting from treatment in these cases. 
Similar injuries may produce hemorrhage into the retina. 

Concussion of the eye is also liable to produce a pigmentary degenera- 
tion of the retina, which especially affects the central macular region, 
and I have seen one case of the curious condition described as ‘hole at 
the macula.” Rupture of the choroid is caused by similar injuries, and 
all these conditions may be found in the same eye. Atrophy of the optic 
nerve may be produced in several ways. The commonest method is for 
a blow in the neighbourhood of the orbit to produce a fracture which 
runs into the optic foramen. This may cause either rupture of the nerve, 
in which case blindness is instant, or its slow destruction by contraction 
of scar tissue or pressure of callus. In this type the only signs are 
the dilated pupil, inactive to direct light stimulus, and the atrophy of 
the disc. Secondly, a bullet traversing the orbit may divide the nerve. 
Thirdly, a bullet entering the orbit may so dislocate the eye as to rupture 
the nerve. In the last two cases the atrophy of the nerve will usually be 
associated with hemorrhages in the neighbourhood of the nerve-head 
and other fundus lesions. 

Blindness. 

The series includes six cases of blindness. (I regard as “blind” any 
case in which the vision is reduced to perception of hand movements 
or less). 

(1) An officer at A— Hospital. Both eyes were ruptured by a bullet 
passing transversely. 

(2) An officer at S— Hospital. The right eye had been excised, on 
a hospital ship, for rupture; the left eye had almost total detachment 
of the retina. I was anxious that this officer should be given the slender 
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chance of regaining some vision by being kept fiat for several weeks, 
rather than undergo the disturbance of transport and possible sea-sickness, 
but he was very anxious to get home, and he was sent to England. 

(3) McC., at R— Hospital. The left eye had been excised for 
rupture; the right eye showed simple optic nerve atrophy, probably due 
to a fracture into the optic foramen. 

(4) Pte. A. H. C., at A— Hospital. He had been struck on the left 
side of the face by fragments of a hand grenade. Both retin were 
detached. 

(5) Pte. D. O., at H— Hospital. A bullet had traversed the back of 
both. orbits, and both eyes were proptosed, blind, and disorganized. 

(6) Pte. 8. J. L., at H—: Hospital. A similar condition, both orbits 
having been traversed by a bullet. 


Shock Amblyopia. 


Shock amblyopia or shock amaurosis is the name which may be applied 
to diminution or loss of vision following a shock in which no structural 
change is produced in the eye or optic nerve. The shock is usually from 
the explosion of a shell or grenade near the patient, and at first I called 
the condition ‘“ shell amblyopia,” but it may be due to other causes; one 
case followed a kick on the head by a mule. 

A typical history is that the patient was in a fire trench, and a shell 
burst afew yards away, and thereafter the sight in the one or both eyes 
was blurred. 

The patient is usually knocked down by the explosion, but is often 
not unconscious. One can distinguish four conditions :— 

(1) Transient Blindness from Over-stimulation of the Retine.— 
In this condition the patient sees a flash of light from the shell- 
burst, and afterwards sees only a grey or purple haze. This is an 
exaggeration of the normal exhaustion of the retinw from exposure to 
light.. It is usually recovered from completely, but one sometimes finds 
tine degenerative changes at the macula, such as one is familiar with in 
“electric ophthalmia " and “ eclipse amblyopia.” 

(2) Blindness from Closure of the Lids.—In this condition the over- 
stimulated retingz are hyperesthetic, and the patient endeavours to 
protect them from light by a vigorous blepharospasm. If the lids are 
forcibly opened the vision is found to be little affected. The photophobia 
may be recovered from in a few days, or may persist for months. 

(3) True Amblyopia.—There appears to be two types of this condition. 
In one the loss of vision is partial, and the recovery is steady and gradual. 
In the other type there is usually total blindness of one or both eyes, 
which remains unaltered fora time, and is recovered from either rapidly 
or instantaneously. Some cases of the latter type have been treated 
with success by suggestion. 

In one such case of one-sided amaurosis I put the sound eye under 
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the influence of atropine, and found that the patient continued to read 
books with his blind eye, although be averred, and firmly believed, that 
he could not distinguish light from dark with it. Some days later I 
examined his vision at the test types, and found that his vision in the 
good eye, under atropine, was 3%. (There was a low degree of hyper- 
metropia.) Covering the good eye the vision was ‘‘no perception of 
light.” I then uncovered both eyes und placed before the good eye a 
plus lens sufficiently high to fog it completely. The vision with both 
eyes was still ,4,. I succeeded in demonstrating the fallacy to the patient, 
and he then reall qs With his previously blind eye. He was even more 
pleased with this result than I, and I am convinced that he was not 
malingering. I then omitted the atropiné, and it was interesting to 
note that as the vision in the atropinized eye improved, the vision in the 
amblyopic eye improved, until both were normal. 

(4) In a few of these cases an eye which formerly could see perfectly 
without a glass now requires a plus lens to bring the vision to the normal. 
The explanation of these cases must be that of a hypermetropia which 
formerly was overcome by an effort of accommodation, and so latent, has 
become manifest. This would appear to be a muscular asthenia localized 
to the ciliary muscle. 

From a consideration of the cases in which the defect is unequal in 
the two eyes, one may arrive at the following conclusions :— 

(1) If the shell burst to one side of the ‘patient, the eye on that 
side is likely to be more affected. 

(2) If one eye was struck by a fragment of shell or earth, that eye is 
likely to be more affected. 

(3) If one eye had a greater error of refraction than its fellow, it is 
more likely to be affected. Allied to this condition are the cases of cured 
squint recurring after an explosion. 


Wounds of the Globe. 


Wounds of the globe present the most important, and the most 
difficult, problems, because in dealing with them we have to face the 
possibility of the occurrence of sympathetic inflammation. This is a 
eyclitis occurring in an eye as a result of a wound of its fellow. It ‘is 
tolerably certain that sympathetic cyclitis is never caused by a non- 
penetrating injury. In connexion with wounds of the globe one has to 
answer the question “Is this eye a danger to its fellow?” If it is 
decided that an eye is dangerous, it should be removed as early as 
possible. Although sympathetic trouble never develops within ten days 
of the injury, and rarely within three weeks, a considerable portion of 
this period of grace has already elapsed by the time the patient arrives 
in Malta. It is impossible to dogmatize on this subject, but it is helpful 
to remember that two conditions which are especially liable to lead to 
sympathetic cyclitis are wounds in the ciliary region, and wounded eyes 
which are shrinking. 


Arthur D. Grifith 717 


Although it has never been proved, it is extremely likely that 
sympathetic cyclitis is due to a micro-organism, presumably one which 
has @ special liking for uveal tissue. If this be so, it is easy to under- 
stand that the chief consideration in deciding whether an eye is dangerous 
or not is whether it is inflamed or quiet. 

In certain groups of cases the decision to remove the injured eye, or 
to spare it, is easy to make. In this connexion I may quote two cases 
of somewhat similar injuries. 

Cpl. W., R.M.L.I., under the care of Fleet Surgeon Bishop at the 
R— N— Hospital, B—. 

On April 25, 1915, he was struck in the face by several fragments of 
a hand grenade. Fleet Surgeon Bishop removed a splinter of steel, 
one inch in length, from the right outer canthus. I examined the 
fundus, and found a clean wound of retina and choroid behind the 
equator, in a position corresponding to that of the foreign body. The 
vision was & the eye was asieks and there was no doubt that it was 
a sound eye. 

Pte. R. H., 1/9th Battalion, Manchester Regiment. On October 18, 
1915, a hand ‘grenade exploded near him and he was struck in the left 
eye. He went to the field ambulance, where a spicule of metal was 
removed from the eye. The medical officer sent him to the base with 
some excellent notes, and a letter in which he expressed the hope that 
the eye might be saved. I saw him on November 12, and found a scar, 
concentric with the limbus and six millimetres from it. The vision was 
reduced to perception of light, the tension was ‘3, and the eye was 
irritable. There was, in this case, not the least doubt that the eye was 
dangerous, and should be removed. If one eye is ruptured it should be 
removed. If both eyes are ruptured, as a rule they should be left. 
There is no question of further damage from sympathetic trouble, and 
‘it is kinder to allow a blind man slowly to realize the calamity which has 
befallen him, than to convert the faint hope of some return of vision, 
which he cherishes, into the awful certainty of blindness by removing 
the ruins of his eyes. If wounded ‘eye is blind, it should be removed. 
If a wounded eye has poor vision, and is irritable, especially if it is soft, 
cand still more, if it is tender, it should be removed. If a wounded eye 
has good vision, but is irritable, it should be watched, and given an 
opportunity to quiet, the period allowed bearing some elation to the 
-degree of vision it possesses. 

In border-line cases, where one is in doubt whether to spare the eye 
or to remove it, the tendency should be to remove the eye. I would 
rather remove many daniaged eyes unnecessarily than allow one patient 
to become blind through my fault. I have already indicated that, in 
watching a doubtful case, the appearance of fresh, or the non-subsidence 
of existing sigus of inflammation, are indications for removing the eye. 
With regard to the sound eye, the signs to look for, especially, are 
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photophobia, lachrymation, and circum-corneal injection. These con- 
stitute the clinical picture of ‘‘ sympathetic irritation.” This is not an 
early stage of sympathetic cyclitis, and may, indeed, be produced by so 
common and trifling an accident as the lodgment of a foreign body under 
the upper lid, but it is an indication that all is not well with the other 
eye, and is, therefore, a most valuable danger signal. An examination 
which should always be made of the sound eye, when its fellow is on 
probation, is the measurement of the shortest distance at which the eye 
can read small type. If this ‘ near point "is found to recede, it indicates 
paresis of accommodation, and this is often the earliest sign of 
sympathetic cyclitis. 

Except that it may carry micro-organisms, a foreign body does not, 
in itself, cause sympathetic trouble, but if it be retained, there is the 
added factor of the irritation due to its presence, and it is reasonable to 
suppose that this may determine that a small dose of organisms, which 
the eye might otherwise dispose of, may be enabled to establish them- 
selves. From this point of view, it is important to know whether a 
wounded eye contains a foreign body. In some cases it is possible to 
see the foreign body on ophthalmoscopic examination ; in the majority, 
it is necessary to employ localization by means of X-rays. The most 
satisfactory method of localizing metallic particles in the eye by X-rays 
is to make a stereoscopic pair of pictures, and to estimate the position 
of the foreign body in relation to a known body, which is in some known 
relation to the eye, by measuring the relative displacements of the 
shadows of known and foreign bodies. 

(Here followed a description of the apparatus used.) 

Whatever method is adopted, it is essential that meticulous care be 
taken over all measurements and adjustments. Above all, it is necessary 
that the patient does not move his eye during the examination. 

A retained foreign body having been demonstrated, it must be decided 
whether the eye will tolerate its presence or not. The degree of irrita- 
bility of the eye (circum-corneal injection, photophobia, lachrymation), 
and the amount of inflammatory reaction in the neighbourhood of the 
particle, if it can be eeen, assist in the decision. If the foreign body 
cannot be seen, the examination of the field of light is of assistance. 
As a rule, the farther back in the eye, the better is a foreign body 
tolerated, and one fixed in the retina is better tolerated than one in the 
vitreous. 

If it be decided that the particle will not be tolerated, the alternatives. 
are removal of the particle, and removal of the eye. It is unfortunate 
that the majority of metallic foreign bodies met with in war injuries are 
composed of lead, so that they cannot be removed by the electro-magnet, 
which is the only method which gives at all satisfactory results. On the 
other hand, lead is less soluble, and less irritating than iron, and is 
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therefore better tolerated. Iron particles retained in the eye, even if 
tolerated for a time, usually cause its eventual degeneration. 

Trpr. R. P. M., 5th A.L.H. On September 24, 1915, at A—, 
he was looking through a loophole in a steel shield, and a bullet 
splashed on the margin of the loophole, and he was struck in the right 
eye. On October 9 the vision in the eye was ;%;. There was slight 
circum-corneal injection. There were scars at the periphery of the 
cornea and the iris. X-ray examination indicated that there was a flake 
of metal, triangular in shape, measuring 1 millimetre by 1 millimetre, 
19 millimetres behind, 6 millimetres external to, and 7 millimetres below 
the central point of the cornea. The pupil was then dilated and the 
foreign body was seen, embedded in the retina, at the point indicated by 
the X-ray examination. There was then no inflammatory reaction in 
the retina, although a little pigmentation appeared later. Two months 
after the injury the eye was perfectly quiet, and the vision in the injured 
eye was $. 

Pte. B. H. F., 10th Battalion, A.I.F. On July 30, 1915, at A—,a 
grenade struck his bayonet and exploded. The right orbit contained 
numerous foreign bodies ; one inthe eye. Vision-fingers at one metre, eye 
irritable. Attempted removal; evisceration done. (Foreign body was a 
fragment of lead.) 

The subject of sympathetic cyclitis is a very difficult one, and when 
everything has been said about it, the thing which most impresses me 
is the maxim that ‘‘ One good eye is better than two bad ones.” 

If it is decided to remove an eye there are two ways of doing this— 
by excision, and by some form of evisceration. In removing an eye which 
is dangerous from the point of view of sympathetic cyclitis, the object is 
to remove the uveal tract, which is the source of infection. This is done 
with certainty by excising the globe, and it is sometimes wise to do this. 
The disadvantages of this operation are that there is some risk (a small 
one, I think) of infecting the meninges from a septic conjunctiva, and 
that the stump resulting does not well support an artificial eye. The 
old operation of evisceration consists in making a stab incision into the 
globe just behind the ciliary zone, that is, about seven millimetres from 
the obvious corneo-scleral junction, completing a circular incision through 
all the coats of the eye with scissors, and turning out the contents of the 
sclera. After this operation healing is sometimes delayed, because the 
cut edge of the sclera is exposed. Also if the stump is sutured there is 
often a pretty severe reaction. To obviate these defects, an operation has 
been devised which consists in dissecting conjunctiva, Tenon's capsule, 
and muscles off the globe, removing the cornea, turning out the contents 
of the sclera, and then cutting away the sclera except for a small frill 
around the optic nerve. 

This is probably the safest operation, but it has still the disadvantage 
of leaving a poor stump. 
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If the old operation be compared to the “no flap” circular amputation 
which has been performed on war injuries of the limbs, the operation 
just described may be compared to an amputation with a long flap, and 
almost no stump. The operation which I have been performing in 
the majority of these cases is an amputation of the anterior part of the 
eye, leaving the longest stump, which can he covered by the flap of 
conjunctiva. 

Conjunctiva and Tenon’s capsule are divided circularly, going behind 
any wound if possible, otherwise excising it. These membranes are turned 
back as a cuff for at least one centimetre, and the anterior part of the 
eye amputated at this level, or farther back if that is rendered necessary 
by a scleral wound. The contents of the sclera are turned out and every 
trace of choroid removed by means of gauze mops held in pressure 
forceps. If the conjunctival sac is clean the conjunctiva is closed by 
three sutures. If it is thought desirable to drain the cavity, this is done 
by a wisp of gauze, and a long suture inserted in the conjunctiva, which 
is tied at the end of twenty-four hours, when the drain is omitted. 
Healing occurs in about five days, there is no reaction, and a good 
movable stump results. 

An operation which has some place in war ophthalmology is exentera- 
tion of the orbit. This consists in removing the whole of the contents of 
the orbit except the periosteum. The object is to provide the fullest 
possible drainage for the orbit. I have done this in two cases. 

Pte. J. R., Otago Battalion, N.Z.E.F. On August 8, 1915, he was 
struck in the right eye by a-rifle bullet. On August 10, on a hospital 
ship, the eye was excised. He was admitted to H— Hospital on 
August 16. The wound of entry was at the root of the nose; the wound 
of exit was in the right temple, one inch behind the external angular 
process of the frontal bone. The lids were greatly swollen and the 
orbital contents were very sloughy. Next day his temperature was 
103-4° F., and on examining the orbit there was what appeared to be 
gangrenous brain at the apex. This was an error of observation, as this 
proved to be sloughy ocular muscles. Exenteration was performed, and 
it was found that, in addition to the exit hole in the outer wall of the 
orbit, there were fractures of the roof, floor and inner wall. 

The subsequent history is of interest. The orbit remained perfectly 
clean and the temperature settled, but eleven days after the opera- 
tion there was a rigor, with the temperature rising to 105° F., and 
the right side of the head was edematous. Next day the oedema was 
more marked and there was tenderness over the jugular vein on that 
side. A diagnosis of thrombosis of the cavernous sinus was made, and 
the question of performing a craniectomy was discussed. I decided to 
wait for another rigor, but this did not occur, and the condition cleared 
up. At a later date the cavity was covered with Thiersch’s skin grafts, 
and a soundly-healed socket resulted. 
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Pte. E. H., 7th Battalion Royal Munster Fusiliers. On August 17, 
1915, he was lying in the open, firing, and a grenade exploded close to 
his right side. He was admitted to H— Hospital on August 27. There 
was @ large irregular wound of entry at the middle of the right supra- 
orbital margin; no wound of exit. The right eye was blind, much 
proptosed, and practically immobile. The conjunctiva was chemosed 
below. 

X-ray examination showed two large foreign bodies, one in the orbit, 
behind the eye, and the other in the frontal sinus. The orbit was 
exenterated, and the frontal sinus, which was in communication with 
the orbit and had dura mater exposed in its posterior wall, was freely 
opened and drained into the orbit. The subsequent progress was 
uneventful. 

When the bullet entering the orbit traverses the brain, the orbital 
condition is, of course, of minor importance. 

The slides show the brain of a patient who was struck by a rifle 
bullet at the inner side of the right orbit. The bullet left the orbit at 
its apex, where there was a large hole in the sphenoid, traversed the 
brain, and made its exit above the right ear. The patient died on the 
day after admission. 

Reference has already been made to the injuries to the optic nerve 
and retina produced by the passage of a bullet through the orbit, and the 
slides show typical fundus pictures of the lesions produced. 

I will quote three cases of foreign body lodged in the orbit in which 
the eye was spared. 

Of these, the first was under the care of Colonel Charters Symonds, 
to whom I am indebted for permission to quote it. The other two were 
under my care at H—. 

Pte. G. M., 5th Battalion Wiltshire Regiment. On August 15, 1915, 
he was struck in the right side of the face by a rifle bullet. There was 
a wound of entry 4 inch behind the right malar bone; no exit. 
The patient complained of nothing until two days later, when the left 
eyelids swelled. 

On August 28, there was marked proptosis of the left eye, with 
moderate chemosis of the conjunctiva. The upper lid was much swollen. 
The ocular movements were much restricted in all directions except 
down. There was diplopia in all directions. The pupil and fundus were 
normal. No accurate estimation of the vision was made, but this seemed 
to be perfect. In the succeeding days, the proptosis increased, and there 
was much pain. 

On September 2, Colonel Symonds exposed the outer wall of the 
orbit in the left temporal fossa, and opened it with a chisel. On incising 
the orbital periosteum, the point of the bullet was seen, and it was 
readily removed. The wound was drained, and except for the drainage 
opening, healed primarily. After the operation, the eye at once receded, 
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and three weeks later, the ocular movements were nearly normal, and 
there was little diplopia. 

Trpr. C. W., Otago Mounted Rifles, N.Z.E.F. On August 9, 1915, 
he was struck by a rifle bullet in the right side of the head. He was 
admitted to H— Hospital on August 16. There was a wound of entry 
in the right temple, 2} inches behind the external angular process of the 
frontal bone, and two inches above the zygoma. No exit wound. 

There was a slight proptosis, and slight chemosis of the conjunctiva 
below. The lower lid was swollen and tender. There was diplopia to 
the right and below. 

X-ray examination showed the bullet lying obliquely on the floor of 
the orbit. 

On August 26, the orbit was opened through an incision along the 
infraorbital margin, and the bullet found halfway back on the floor of 
the orbit, and readily removed. Recovery was uninterrupted, and two 
months later the ocular movements were perfect, there was no diplopia, 
and the vision had improved to §. 

Lance-Cpl. A. V. B., 27th Battalion, A.I.F. On October 7, 1915, he 
was in a fire-trench when a shrapnel shell burst overhead, and he was 
struck by a ball. He was admitted to H— Hospital on October 13. 
There was a wound of entrance at the nasion; no exit wound. The left 
eye was blind and much proptosed, and there was a great deal of chemosis. 
The eye was directed up and a little out, and almost immobile. 

X-ray examination showed a shrapnel ball far back in the orbit in 
its inner wall. In the next ten days the conjunctiva became cleaner, 
and the proptosis diminished. 

On October 23, an incision was made through the conjunctiva on 
the inner side of the eye, and the inner wall of the orbit exposed. A 
large fragment of loose bone was removed, and on full retraction of the 
eye, the ball was seen lying in a cavity in the posterior part of the 
ethmoid, and removed. No sutures were used. The wound healed 
rapidly, and some vertical movement of the eye was regained. The 
diagram shows the fundus condition. There was simple atrophy of the 
optic nerve, several hemorrhages in the neighbourhood of the disk, and 
a large triangular area of atrophy of retina and choroid to the inner 
side, where these coats were bruised by the ball. 

His left eye, although blind, is better than an artificial eye. 
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LocauizaTion By X-Rays anD Stergoscopy. By Sir James Mackenzie 
Davidson, M.B.,C.M. London: H. K. Lewis and Co., Ltd. Pp. xi 
and 72, with 26 stereoscopic plates. Royal 8vo. Price 7s. 6d. net. 


In writing a book upon any scientific subject there are two methods 
open to the author. One of them is to view the work in all its aspects 
and to give the opinions and practice of various workers without express- 
ing any very definite opinion as to which of these methods is the one 
most favoured by the author. This method is apt to lead to the 
production of a large volume which is placed upon the library shelf and 
referred to chiefly when information is desired on various means of 
approaching the subject in hand. To set out to read such a book 
deliberately from cover to cover is rather like taking up an encyclopedia 
for a similar purpose, in fact it is practically an encyclopedia on the 
subject. 

‘The second method is to give a clear exposition of the author's own 
opinions and technique with the briefest of references to other workers in 
the same field. By this means a small, concise, handy and practical book 
is produced, and it is the method adopted by Sir James Mackenzie 
Davidson in his work on “ Localization by X-rays and Stereoscopy.”” 

The chief essential for such a book is that the author shall be 
thoroughly conversant with his subject, and the work of Sir James in 
this connexion is too well known for there to be any doubt on that 
score. 

The book is practical, concise, interesting to the point of fascination, 
and packed with condensed information from title-page to index. Whilst 
there are certain statements in it which will not gain universal accept- 
ance by radiologists, there can be no doubt as to the clear and forceful 
presentation of the author's views. It is particularly useful, too, in that 
it appears at a time when the problem of localizing forelgn bodies within - 
the tissues is exercising the minds of the profession to an abnormally 
high degree. 

Perhaps the outstanding feature of the book is the number of clever 
experiments and the clear manner in which they are described and 
explained. The reader will soon discover this for himself, since the 
third page of the book gives a simple and reliable method of testing the 
sharpness of focus of the cathode stream, and hence the fineness of 
definition of which an X-ray bulb is capable. This point is of great 
practical import, as a coarse focus point cannot give good definition and 
a tube with too fine a focus will be short-lived. Several very interesting 
pinbole photographs of the actual focus spot are given and the means of 
obtaining them described. 

Consideration is next devoted to the secondary rays evolved from the 
walls of the tube. The presence of these rays and the fact that they are 
actually evolved from the. tube wall is demonstrated by simple but 
convincing experiments, and the danger of these secondary rays to the 
operator awply insisted on. 
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In speaking of the improved definition resulting from the use of 
diaphragms to absorb the secondary rays and in stating that such 
diaphragms should be placed close to the tube, no mention is made of 
the risk of tube perforation if the diaphragm is not electrically connected 
to earth, resulting from electrostatic induction in such a large mass of 
metal. This accident has been of frequent occurrence owing to neglect 
of this simple precaution, and due attention should be given to the point, 
especially since the manipulation of X-ray apparatus is now in the 
hands of so many men who are not thoroughly accustomed to its use. 
Even with the diaphragm “earthed” it must not be allowed to be too 
near the tube, or the potential differences which exist between them 
when the tube is working will cause a spark to pass and perforation of 
the tube to occur. 

Protective appliances are discussed, but are worthy of more detailed 
mention. To the radiologist who already knows how to supervise his 
own means of protection this section is not necessary, and for the 
beginner it is not sutlicient. No indication is given as to what thickness 
of protective material has been found necessary, and no information is 
afforded as to rough tests by which grossly deficient so-called protection 
can be detected. To work with ‘ protection’”’ which does not protect 
is to live in a fool’s paradise and is almost certain to lead to very serious 
consequences. The addition of a few simple tests which could easily 
be applied would greatly enhance the value of this section. 

The principles and value of stereoscopic radiography, in ordinary work 
as well as in localization, are clearly set forth and are made easily 
intelligible by means of excellent illustrations. The majority of the 
illustrations are stereoscopic and gain in value accordingly. 

Many radiologists will not agree with the statement that stereoscopic 
work is easier with the tube beneath the couch, but it is an exposition of 
the method adopted by the author as well as by many other workers and, 
as such, is correspondingly valuable. Detailed descriptions of the 
apparatus and of its manipulation are given in such a manner as should 
instruct the veriest tyro. 

In the actual process of localization, Sir James has wisely confined 
himself to the method with which his own name is so intimately 
associated. As befits the subject which gives the volume its title, this 
matter is very fully dealt with, both theoretically and practically. Several 
applications of the same principle are given and mention is made not 
only of localization by radiography but also by radioscopy. In connexion 
with the latter method, further warning might be given that it is this 
branch of the work which is most likely to damage the operator unless 
his means of protection are very ample. In the opinion of many men 
this method tends to be less accurate than when plates are used and it 
has also the disadvantage of not leaving a permanent record for reference. 
It is, in addition, more than possible by screen methods of localization 
to miss small fragments altogether if they are situated in thick portions 
of the body, and further, even though the fragment may be accurately 
localized, bone damage may not be seen unless a plate be taken in 
addition. The presence or absence of bone injury, even in a minor 
degree, may influence prognosis and treatment to such an extent that 
diagnosis from screen examination alone seems scarcely justifiable. It 
may be suflicient merely to ascertain whether there be a large foreign 
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body or gross bone damage, but cannot pretend to give a full and exact 
diagnosis such as is possible by radiographic methods. 

A most important branch of the subject is the precise localization of 
metallic particles in the orbit and very detailed information is given of 
the procedure, an illustrative case showing the great value of extreme 
precision with reference to a decision as to whether an eye should be 
enucleated or not. 

Brief mention is made in appendices of the telephone probe and the 
alternating electro-magnet as aids to localization ; of the suppression or 
use of the inverse current and the author's own experiments thereon, 
and finally, the rules drawn up by the Rontgen Society for the protection 
of X-ray operators are given. 

The volume is well printed and the illustrations are excellent, though 
some of them at the end of the book appear to have lost in reproduction. 

As the author himself states, the book is not for one who is totally 
uvacquainted with X-rays, it is for the worker who can take an ordinary 
radiograph and wishes to become proficient in localization, and for such 
a man it can be recommended with confidence. More advanced workers 
will also find in it much food for thought and may take the experiments 
as models. 

H. Martin Berry. 
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EXTRACT FROM THE “LONDON GAZETTE” OF FRIDAY, MAY 19, 1916. 


Whitehall, 
May 16, 1916. 
The King has been graciously pleased to award the Decoration of the Albert Medal 
to the undermentioned Non-commissioned Officer and man of His Majesty’s Forces 
in recognition of their gallautry in saving life :— 


ALBERT Mepat oF THE SgconpD Cuass. 


Cpl. James Webb, Royal Army Medical Corps. 

Dvr. Richard Foley, Royal Field Artillery. 

On January 2, 1916, during a heavy bombardment, Webb and Foley, acting on their 
own initiative, left a place where they were safe, and ran out to bring two wounded 

rench civilians into a dug-out. They got both men into a cellar. During this 
operation heavy shells were falling all around them, and a motor-cyclist, who was 
assisting to bring in the second man, was killed. 

Military decorations could not be awarded in these cases, as the acts of gallantry 
were not performed in the face of the enemy. 

His Majesty the King has been graciously pleased to approve of the appointment 
of the undermentioned Officer to be Companion of the Distinguished Service Order, 
in recognition of his gallantry and devotion to duty in the field :— 

Temp. Capt. Thos. Lewis Ingram, R.A.M.C. (attached 1st Battalion, Shrops. L.I.). 

For conspicuous gallantry and devotion to duty. He collected and attended to the 
wounded under very heavy fire, and set asplendid example. Since the commencement 
of the war he has been conspicuous on all occasions for his personal bravery. 

His Majesty the King has been graciously pleased to confer the Military Crosson 
the undermentioned Officers, in recognition of their gallantry and devotion to duty in 
the field :— 

Capt. James Couper Brash, M.B., 10th ah Ambulance, Royal Army Medical Corps 

(Special Reserve.) 

For conspicuous gallantry and devotion ‘to duty. He went to an artillery dug-out 
which had received a direct hit, and, assisted by two men, extricated the wounded 
and administered first aid under heavy shell fire. 

Capt. Henry Percival Hart, M.B, R.A.M.C. 

For conspicuous gallantry and devotion to duty when, although himself wounded, 
he went out, dressed, and brought into safety the wounded under heavy shell fire. 
Temp. Capt. Philip pandel Woodhouse, M.B., R.A.M.C. (attached 1st Battalion, 
Irish Guards). 
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For conspicuous gallantry and devotion to duty. He tended the wounded under 
heavy shell fire, and though himself wounded, continued his work. On another 
occasion he went across the open under sbell fire t» attend to the wounded. 

Temp. Lieut. William John Knight, M.D., 73rd Field Ambulance, Royal Army 

Medical Corps. 

For conspicuous gallantry and devotion to duty when in charge of an advanced 
‘dressing station under heavy shell fire, He continued to attend the wounded with 
great coolness, yi 

His Majesty the King has been graciously pleased to approve of the award of the 
Distinguished Conduct Medal to the undermeutioned man, for acts of gallantry and 
-devotion to duty in the field :— 

No. 11702 Pte. A. Hamilton, R.A.M.C. (attached lst Battalion Shrops. L.I.). 

For conspicuous gallantry and devotion to duty. During very heavy shell fire he 
tended thirty to forty wounded men lying in the open, bringing into safety as many 
as possible. He led stretcher parties to collect isolated cases, and set a tine example 
Senerally, 


ARMY MEDICAL SERYICE. 


Surg.-Gen, Sir William Babtie, V.C., K.C.M.G., C.B., M.B., K.H.S., to be a 
Director of Medical Services at the War Office, dated March 18, 1916. 

Col. Roger Kirkpatrick, C.M.G., M.D., on completion of four years’ service in his 
rank, is retained on the Active List, under the provisions of Arts. 120 and 522 Royai 
Warrant for Pay and Promotion, 1914, and to be supernumerary, dated May 21, 1916. 

The undermentioned to be temporary Colonels whilst Assistant Directors of 
Medical Services :— 

Dated December 31, 1915.—Bt.-Col. Frederick Smith, C.M.G., D.8.0. 

Dated April 15, 1916.— Lieut -Col. John Poe, D.S.O., M.B. 

Dated April 28, 1916.—Liecut.-Col. Arthur W. N. Bowen. 

Dated May 2, 1916.—Lieut.-Col. Robert J. Blackham, C.I.E., F.R.F.P.S. , 


ROYAL ARMY MEDICAL CORPS. 


Lieut.-Col. Arthur L. A. Webb, C.M.G., to be a Deputy Assistant Director General, 
vice Lieut.-Col. H. P. W. Barrow, dated June 1, 1916. 

Lieut.-Col. Charles T. Blackwell, M.D., is retained on the Active List, under the 
provisions of Arts. 120 and 522 Royal Warrant for Pay and Promotion, 1914, and to be 
supernumerary, dated May 31, 1916. 

Qmr. and Hon. Capt. Richard Scott, R.A.M.C., to be Hon. Major, dated May 17, 
1916, 


The Rev. S. B. Pelling, C.F., attached — Cavalry Field Ambulance, writes :— 

‘* Yet another laurel has been added to the athletic prowess of the Medical Services, 
for it has fallen to the lot of the — Cavalry Field Ambulance to win the very handsome 
silver Cup and Medals presented by General Kennedy and his staff for competition 
amongst all units of the — Cavalry Brigade. 

Sixteen teams in all entered for the competition, which was played on the le ague 
system and extended over a period of seven months, though interrupted from time to 
time owing to the exigencies of Active Service. 

Of the fifteen matches played the — Cavalry Field Ambulance won twelve, lost one, 
and drew two, having a total of twenty-four points, the Battery being runne rs-up 
twenty-two points, 

At a smoking concert given by the officers of the Ambulance, the Cup and Medals 
were presented by the Brigadier, who complimented the team on their very creditable 
performance. 

Appended are the names of those who represented the — Cavalry Field Ambulance : 
‘Officer-in-command Lieut.-Col. H. Herrick, R.A.M.C. (now A.D.M.S.) ; President 
— Cavalry Field Ambulance Football Committee ; Capt. A. N. R. McNeill, R.A.M.C. 
{now O.C., — C.F.A.). 
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Team—Goal : Cpl. G. F. Adkins (S.W.M.B.F.A.); Backs: Opl. G. Snapes (A.S.C.), 
Cpl. E. Perry (W.B.M.B.F,A.); Half Backs: Drvr. W. L. Smith (8.M.M.B.F.A.), 
Pte. H. D. Dodd (W.B.M.B.F.A.), Opl. H. J. Roden (S.W.M.B.F.A). ; Forwards: 
Rev. 8. B. Pelling, C.F. (Captain), Drvr. R. Beattie (A.S.C.), Pte. T: Garrigan 
(R.A.M.C., 8.R.), Pte. F. C. Mulley (R.A.M.C., N.A.), Drvr. M. Hinnon (4:60), 

Reserves: Pte. F. E. Thomas (S.W.M.B.F.A.), Pte. R. Thomas (W.B.M.F.A.), 
Pte. A, James (S.W.M.B.F.A.). 


THE ARMY MEDICAL OFFICERS’ WIDOWS 
AND ORPHANS FUND. 


Summary of Proceedings of Meetings of Members of this Society held at the Royal 
Army Medical College, on May 26, 1916; Surg.-Gen. M. W. Russell, C.B., Deputy 
Director-General, in the Chair. 


SPECIAL GENERAL MEETING. 


The Report of the Actuary on the Valuation of the liabilities of the Society as at 
December 81, 1915, was submitted to the Meeting which agreed with his view that 
under the circumstances mentioned in his Report the Society was justified in making 
special use of a portion of the large accumulation of surplus. 

The recommendation of the Committee, as advised by the Actuary, that, under 
Rule X, provision of following additional benefits, be made out of the general surplus, 
involving in his opinion, a reserve for that purpose of about £7,000, was unanimously 
adopted :— 

nt An addition of 4 per cent to all annuity benefits, immediate or contingent, 
in respect of married members on the books at December 31, 1915, then entitled to 
annuity benefits of £50 per annum, making their annuities up to the statutory limit 
of £52 per annum. 

(2) Asum of £100 to be paid at the death, during this current Quinquennium, of 
every first class married member (and widower subscribing, under Rule IX for orphan 
benefits), and of £50 in the same event in the case of every second class married 
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member on the books at December 31, 1915, to his widow, or orphans (under 21 years 
of age), by his present marriage. 

(The effect of the adoption of recommendation (2) will be that, for this current 
Quinquennium, the death benefits will be £200 payable at the death of every first class 
married member who was on the books at December 31, 1910, and of £100 at the 
death of every married member who has joined the Society during the Quinquennium 
of 1911-1915. And pro rata for secoud class members.) 


ANNUAL GENERAL MEETING. (10lst). 


The Minutes of the Annual General Meeting of 1915 were confirmed. 

The Report and Balance Sheet for the year 1915 were adopted. 

Messrs. Deloitte and Co. were appointed Auditors for the year 1916. 

Col. Sir William Leishman, C.B., F.R.S., and Col. S. Guise Moores, C.B., were 
re-elected members of the Committee. Lieut.-Col. J. More Reid was also elected 
a member in the place of the late Sur.-Gen. Sir Charles Cuffe, K.C.B. 

8, Homefield Koad, J.T. Crapnam, Captain, 

Wimbledon, S. W. Secretary. 


REPORT OF THE COMMITTEE OF MANAGEMENT TO THE MEMBERS OF 
THE ARMY MEDICAL OFFICERS’ WIDOWS AND ORPHANS FUND FOR 
THE YEAR ENDING DECEMBER 381, 1915. 


The Committee have the honour to present the following Report on the affairs and 
to submit the accounts of the Society for the year ended December 31, 1915. 

Founded on January 1, 1816, at the close of the Napoleonic war, the Society com- 
pletes the first hundred years of its existence in the midst of another great war. It 
seems desirable that any review of its progress during the century should be postponed 
until this war has reached its end. 

At the Annual General Meeting held in May, 1915, Col. Douglas Wardrop, C.V.O.. 
was appointed a Trustee of the Society in the place of Lieut.-Col. Alfred Clarke, who 
resigned office through ill-health, Col. W. H. Horrocks, K.H.S., was elected a 
member of the Committee. 

During the past year the deaths of five members of the Society have been reported. 
Of these Col. Neville Manders was killed in action at the Dardanelles. That officer 
and Capt. O'Brien Butler, killed in Ypres in 1914, are, so far, the only members of the 
Society who have lost their lives on service— a small proportion considering the heavy 
losses of the Royal Army Medical Corps. One of the oldest members of the Society, 
Surg.-Gen, Sir Charles Cuffe, K.C.B., died in October last, who had for many years 
taken an active part in the management in the Society, and whose help and advice 
will be much missed. One member has resigned and two married members have 
joined. Five fresh Annuitants have been placed on the list, and four have died. 
Details will be found in the list of members. 

Several changes have taken place in tho investments of the Fund during the past 
year. 

The amount of £100,855 7s. 5d. on the present balance sheet representing the 
deposit with the Commissioners for the Reduction of the National Debt, is made up 
thus :— 


£ 8. d. 
Balance at December 31, 1914 n ey, Ps oe 104,533 8 11 
Add Interest at £3 16s. 0}. per cent. per annum .. oe 3,921 18 6 
£108,455 7 5 
Deduct— 

Amount withdrawn for purchase of War Stock .. £6,600 

af i for payment of annuities .. 1,000 
_ 7,600 0 0 
Balance as per Balance Sheet .. 2 o . +» £100,855 7 5 
re eee 


The question, referred to in the last Annual Report, of withdrawing and invest- 
ing at a higher rate of interest the large sum on deposit with the National Debt 
Commissioners, has engaged the careful attention of the Committee with all expert 
advice available. The matter was submitted to the National Debt Commissioners last 
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summer, when it was represented that the whole amount withdrawn would be re- 
invested in War Loan or other British Government securities. They replied as 
lollows :— : 

“The withdrawal of large sums at present on deposit with the Commissioners 
would, under existing circumstances, be a matter of great embarrassment to His 
Majesty’s Government, and the Chancellor of the Exchequer relies on the patriotism 
of depositors not to effect such withdrawals merely for the purpose of taking advantage 
of the higher rates of yield now ruling in the outside investment market.” 

Under these circumstances the Committee felt that they could not press their 
request, 

At a later date, however, no objection was raised by the Commissioners to the with- 
drawal of a sum of £660, enabling sufficient War Loan to be purchased to convert 
the Consols (£4,917 18s. 10d.) then held by the Society into 44 per cent War Loan. 
A small supplementary purchase of £121 7s. 6d. of this stock brought the total holding 
up to £10,000. 

Small purchases of the following Railway Stocks were made to bring the holdings 
up to round hundreds :— 


: 5 5 £ 8. a, 
Caledonian Railway 4 per cent Debenture Stock .. - 51 0 0 
Midland Railway 24 por cent Debenture Stock - - 72:14 5 
East Indian Railway 3$ per cent Debenture Stock .. - 40 0 0 


During the present year (1916) £700 of current balances kas been invested in 
Exchequer 5 per cent. Bonds, and it is intended to increase this investment out of 
surplus balances from time to time. 

The book values of the Stock Exchange Securities in the Balance Sheet at the end 
of the year 1915 have been written down in the Revenue account, upon expert advice, by 
the sum of £9,464 12s, 8d.; butof this sum £4,305 1s. 10d. had accrued at December 31, 
1914, as mentioned in last year’s Report. 

The accompanying Report of the Actuary on bis quinquennial valuation of the 
liabilities of the Fund shows that its financial position continues to be eminently 
satisfactory. 

W. G. Don, Deputy Surgeon-General. 
Royal Army Medical College, Vice-President. 
April 19, 1916. 2 Chairman of the Meeting of this date. 


AUXILIARY ROYAL ARMY MEDICAL CORPS 
WIDOWS’ AND ORPHANS’ FUND. 


A MEETING was held at the Royal Army Medical College on Thursday, June 1, 1916, 
to consider the desirability of establishing funds raised by voluntary contribution for 
the benefit of widows and orphans of officers and of other ranks, of the Special Reserve, 
Territorial Forces and temporary branches of the Royal Army Medical Corps, who 
serve during the War and who die without making sufficient provision for their 
families. 

Surg.-Gen. Sir Alfred Keogh, Director General A.M.S., addressed the meeting 
and pointed what steps are taken in the regular Royal Army Medical Corps to meet 
such contingencies, and how very desirable it is, now during mobilization, that 
some effort should be at once taken by the Auxiliary Branches of the Royal Army 
Medical Corps among themselve:, to meet cases of distress in the families of both 
officers and men which must and will occur after the War. He left it entirely to the 
mecting to decide, whether or no any such action should be taken; and if so, whether 
there should be a separate fund for each of the three branches—viz., the Special 
Reserve, the Territorial Force and the temporary officers of the Regular Service, or one 
fund and one committee embracing the three branches. 
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The meeting was well and representatively attended. After considerable discussion 
in which many of those present took part, Major Ewen Maclean proposed the follow- 
ing resolution which was seconded by Col. Culver James and carricd unanimously : 
“ That a fund in connexion with. the officers of the Auxiliary Branches of the Royal 
Army Medical Corps be formed and that a committee be appointed representative of 
the three branches to formulate a scheme and to report toa further meeting.” Col. 
Westmacott proposed : ‘‘ That the aforesaid committee be also requested to consider 
and report as to the possibility of establishing a General Relief Fund for the rank and 
file of the same forces, This was secouded by Major A. C. Farquharson and carried 
unanimously. 

The Director-General then asked the meeting to elect from among themselves a 
Provisional Committee to consider and report on the above resolutions. 

The following officers were then elected to form a Provisional Committee, which 
they consented to do, with power to add to their number :— 


Col. W. Culver James (T.F.). 
Col. J. Atkins, C.M.G. 
Lieut.-Col. Sir John Collie. 
Lieut.-Col. H. H. Tooth, C.M.G, (T.F.). 
Major Ewen Maclean (T.F.). 
Major G, Newton Pitts (T.F.). 
Capt. R. J. Stirling (S.R.1.). 
and Lieut.-Col. F. W, H. Davie Harris as Secretary, 


A vote of thanks to the Director-General was proposed and carried unanimously. 


ROYAL ARMY MEDICAL CORPS OFFICERS’ 
BENEVOLENT SOCIETY. 


PROCEEDINGS OF THE ANNUAL GENERAL MEETING HELD IN THE LIBRARY OF THR 
Roya Army MepicaL CoLteag, on Monpay, Jung 19, 1916, 


a Surg.-Gen. Sir Alfred Keogh, K.C.B., Director-General A.M.8., President, in the 
air. 

The Minutes of the last Annual General Meeting were read and confirmed. 

The Report of the Committee, the Accounts for the year 1915, and the Auditors’ 
report were received and adopted. 

The following were re-elected Vice Presidents for the present year :— 


Col. J. Lane Notter, 
Col. Sir James Clark, C.B., Bart, 
Surg.-Gen. M. W. Russell, C.B. 


A letter was read from Col. Murray Irwin, resigning his seat on the Committee. 
The following Committee was elected for 1916. 


Col. W. H. Horrocks, K.H.S. 

Lieut.-Col. E. M. Wilson, C.B., C.M.G., D.S.0. 
Lieut.-Col. E. M. Pilcher, D.S.0. 

Lieut.-Col. A. B. Cottell. 

Surg.-Gen. Sir David Bruce, C.B., F.R.S. 

Col. H. W. Murray. 

Col. A. Peterkin. 


The meeting having duly considered the applications, sanction was given to the 
following grants to applicants which had been recommended by the Committee :— 
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Three orphans of the late Staff-Surg. D. O. D, a oe #30 
Orphan of Surg.-Major C. Q. oe o on 30 
Orphan of Insp.-Gen. D. A. . 35 
Orphan of Surg.-Gen. A. S. aa fee = 20 
Orphan of Lieut.-Col. H. C. an i: ae ae 25 
Orphan of Surg.-Gen. J. O. ee fee os ee 40 - 
Orphan of Surg.-Gen. W. F. I. . “ . 40 
Orphan of Surg.-Gen. T. B. . 40 
Orphan of Surg.-Major B.C. S. .. te are: 35 
Orphan of Major P. G. I.- Mie o aS . 30 
McGrigor’s Pension .. ome Se ee hie 10 
Three orphans of Capt. G. C. on oe oe . 40 
Orphan of Surg.-Gen. R. C. ee os a ae 30 
Orphan of Surg.-Gen. J. W. M. .. . os . 20 
Orphan of Staff-Surg. J. W. C. oy a 25 
Orphan of Surg.-Gen. W. T. H. .. . oe - 25 
Orphan of Surg.-Gen. J. F. a ae es 30 
Two orphans of Lieut.-Col. H. J. P. oe ie .- 10 
Eight orphans of Lieut.-Col. J. W. oe oe o 40 
Orphan of Lieut.-Col. H.P. BE... o oe on 10 
Orphan of Capt. T. 8S... mie a . 20 
Two orphans of Capt. R. D. O’C. on . . 20 
Orphan of Lieut.-Col R. J. H. oe . . 20 
Three orphans of Lieut.-Col. T. McC. . on - 40 
Thirty-eight orphans recommended to receive . «- £665 


A letter was read from Mrs. S. asking for a grant for her daughter, the orphan of - 
Capt. H. H. S. It was resolved that she should be given a grant of #20. 

It was resolved that the two donations of £50 received from the Medical Insurance 
Agency and £10 10s. received from the S.W. London Medical Society, earmarked by the 
Committee to be used for the orphans of officers who have held temporary commissions 
in the R.A.M.C., be transferred to the Benevolent Branch of the Auxiliary R.A.M.C. 
Funds. 

On the proposal of Surg.-Gen. Babtie, secondedby Col. H. W. Murray, it was 
resolved ‘‘That in the opinion of this Meeting, the present division of the working 
expenses between the R. .C. Fund and the R.A.M.C. Officers’ Benevolent Society, is 
not equitable, that representation should be made to the R.A.M.C. Fund Committee on _ 
the subject, proposing that the R.A.M.C, Fund should pay two-thirds and the 
Benevolent Socicty one-third of such expenses. 


F. W. H. Davre Hagris, Lieut.-Col., 
124, Victoria Street, S.W. Secretary. 


REPORT OF THE COMMITTEE FOR THE YEAR 1915. 


{1) The number of subscribers for the year was 168, and the amount of subscriptions 
~was £176 10s. 6d. 

(2) The donations amounted to £79 13s.; of this amount £50 was received from 
the Medical Insurance Agency, and has been earmarked for the benetit of orphans of 
ofticers who held temporary commissions in the Royal Army Medical Corps. 

(3) The total receipts amounted to £973 13s. 2d. 

(4) The total expenditure amounted to £725 18s. 3d. 

(5) Twenty-five applicants representing forty-one orphans were granted £630, 


varying in amounts up to £4, 
F. W. H. Davis Harnis, Lieut.-Col., 
Secretary. 
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LIST OF SUBSCRIBERS FOR THE YEAR 1915. 


Archer, Lieut.-Col. 8. A. 
Alexander, Lieut.-Col. J. D. 
Birrell, Lieut.-Col. E. T.\F.; 
Surg.-Gen. W., V.C. 
C.M.G., C.B. .. . 
Brodie, Lieut.-Col. J. F. 
Beach, Col. T. B. 
Bourke, Surg.-Gen. G. D, CB. 
Balck, Major C. A. J. A. % 
Begbie, Lieut.-Col. F. W. . 
Browne, Major W. W. .. . 
Boyd, Capt. J. E.M. .. oe 
Bent, Mrs.G. ween 
Blenkinsop, Col. A. P. .. 
Bedford, Surg.-Gen. W. G. AL, 
C.M. G. ae . 
Bewley, Col. A. Ww. 
Clarke, Licut.-Col. A. PB. !: 
Campbell, Lieut.-Col. J. H., 
D.S8.0. .. . 
Churchill, Surg. Gen. A. FP. 
Cottell, Lieut.-Col. A. B. 
Corker,-Surg.-Gen. T. M., CB. 
Chambers, Major A. J. 
Cummins, Lieut.-Col. B. be 
C.M.G. .. oe 
Chopping, Lieut. “Col. AL o 
Churchill, Major G. B. F. 
Cochrane, Lieut.-Col. E. W. w. 
Cree, Col. G., C.M.G. .. 
Cuffe, Bure, Gen. Sir Charles, 
K.C os . 
Olachant, Capt. np of a 
Connor, Liecut.-Col. J. C. 
Copeland, Col RJ... on 
Chapman, Capt. F. H. M. ate 
Clark, Col. Sir James, C.B., Bart. 
Caruthers, Capt. V. T. 
Casement, Capt. F. oo 
Cowen, Capt. KE. G. H. .. 
Cumming, Lieut.-Col. C. C. 
Croly, Col, A. KE. J. os 
Davies, Lieut.-Col. A. M. 
Donovan, Surg.-Gen. W., CB. 
Dive, Capt. G. F. +; 
Dawson, Capt.G.F. 
Evatt, Surg.-Gen. J. G. H., CB. 
Evans, Lieut.-Col. P., C.M.G.. 
Ellis, Surg.-Gen. P.M... 
Fitzgerald, Major A. O. .. 
Firth, Col. R. H. 
Foulds, Major M. F._.. 
Fletcher, Lieut.-Col. H. J. 
Faichnie, Lieut.-Col. N. oe 
Forrest, Lieut.-Col. J. V. 
Fell, Lieut.-Col. M. H. G. 
Ferguson, Col. N., C.M.G. 
Ffrench, Major E.G. 
Girand, Surg.-Major- Gen. mae H. 
Girvin, Col. J... . 
Galwey, Capt. W. R. 
Green, Lieut.-Col. J. S... 
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| Lynden Bell, Col., 


Gerard, Col. J. J. aS 
Goggin; Col. G. T. ao 
Geddes, Col. R. J., C.B., D.8. 0. 
Gatt, Major J.E. i. 5 eb 
Gibson, Capt. H.G. .. . 
Gubbins, Surg.-Gen. W. L., 
K.C.B., M.V.O. ae os 


Hackett, Col. R. J.D... 
Hamerton »Major A. EK. D.,D.S. 0. 
Hardy, Lieut.-Col. W. E. oe 
Herticke, Lieut.-Col. H. - 
Hall, Lieut.-Col. R. H... os 
Hassard, Lieut.-Col. E.M.  .. 
Hughes, Major G. W. G., D.8.0. 
Holyoake, Lieut.-Col. R. tn 
Horrocks, Col. W. H. .. 
Harris, Lieut.-Col.F. W. H. Davie 
Hodgson, Lieut.-Col. J. E. 4 
Harwood, Col. J. G. os, 
Hayes, Mrs. G. S. C. 

Harding, Major D.L. .. 
Hatheway,Surg.-Gen. H.G.,C. B. 
Heale, Capt. A. 8. 

Hayes, Capt. L. C. 

Jennings, Col. R. 

James, Col. H. E. R., CB. 
Irwin, Col. J. M. 


| Jones, Col. F. W. C., CB. 
| Jones, Col. J. M. 


Jameson, Lieut. “Col. J. Cc. ay 
Kirkpatrick, Col. R., C.M.G, .. 
Jameson, Major A. Dz 

| Knox, Col. M. 

Keogh Sone: -Gen. Sir A., Kc. B., 
Kesar: ee Gen. W. 
Kelly, Major W. D.C. 
Longmore, Lady .. ori 
Lunne, Capt. W. E. C. .. 
Lane, Lieut.-Col. W. L. 
Leake, Col. G. D. N. <2 
Lelean, Major P. S. Sed 
Long, Major H. W. ie 
Langrishe, Capt. J. de P. 
Loughman, Capt. W. F. N. 
C.B... 
Levack, Capt. J. S. o 
Martin, Col. W. F. oe ae 
Macloughlin, Major A. M. NG 


| Macpherson, Surg.-Gen. W. G., 


M.B., C.B., C.M.G. 
Mould, ‘Lieut.-Col. W. T. 
Murray, Col. H. W. |. 
May, Col. W. A., C.B. . 
McSheehy, Major E. L..: 
Mangin, Lieut.-Col. F. M. 
McDougal, Lieut.-Col. A. J. 
MacKenzie, Lieut. -Col. T. C. 


Martin, Hieut.-Col. C. B. 
Morris, Lieut.-Col. A. H. 
McEwen, Capt. O. R. 
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Mosse, Col. C. G.. «- £1 1 0! Sewell, Lieut.-Col. E. P. -£1 10 
Mackenaie, Capt. D. F.. -» 1 O O Sloggett, Surg.-Gen. Sir Arthur, 

Maher, Col. J... on + 200 K.C.B., C.M - 100 
Myles, Major C. D. oe -» 1 0 0 Staddon, ‘Lieut.-Col. H. E. + 110 
Myles, Major E.H. 2. 1 1 0) Stephens, Major F. A.,D.S.0.. 1 1 0 
MacNeece, Surg.-Gen. J. G.,C. B. 1 1 0} Smith, Major S. Boylan son EA 
Notter, Col. J. Lanes. +» 1 0 0! Stack, Capt. G. H. 110 

Nash, Col. L. T., C.M.G. il 101 0) Townsend, Surg.-Gen. ‘Sir E., 

Pocock, Col. H. J. « 10 0! KCB... + 110 
Profeit, Lieut.-Col. C. W. 1 1 0] Tatham, Licut.-Col. C.J. W. -2 1 1:0 
Porter, Surg.-Gen. R. .. »» 1 1 0: Trevor, Col. H. O. as) wo TO 
Poynder, Lt.-Col. G. F. 110 Thompson, Capt. W. 1... Peep ee ba «7 
Paterson, Major lan .. 1 1 O  Tavlor, Capt. G. P. aie - 110 
Phelan, Capt. E. C. 1 1 O| Vivian, Capt. R. T. ee - 110 
Pileber, Lieut.-Col. G. M, ‘D. 8. 0. 11 0! Vaughan, Capt. EL W. .. - 110 
Prynne, Lieut.-Col. H. v. -» 6 O O: Windle, Col. E. J. . - 100 
Ritchie, Major M. B. H. - 110W ardrop, Col. D., C.V. 0. + 110 
Risk, Col. E. J. E. ais) +. 1 1 0+ Williamson, Col. = Gees os, (2 E AO 
Rowan, Col. H. D. ~. 11 °0 Woodhouse, Surg.-Gen. T. P., 

Russell, Surg.-Gen. M. w., c. B. 1100 C.B. 3 110 
Rugg, Major G.F. +» 1 1 O°} Whitehead, “Surg. ‘Gen. “H. R. 

Reilly, Col. C. C. 100 C.B. - 110 
Robinson, Major EF. F. Rowan.. 1 1 °0O Waring, Lieut. -Col. A. H. ie Ve 0 
Roch, Lieut.-Col. H. §.. 1 1 O| Watts, Lieut.-Col. B. .. 110 
Rutherford, Lieut.-Col. as C, | Wilson, Lieut,-Col. E. M., CB., 

D.S.O. .. 11 0, C.M.G., D.S.O. o- se sh; 0 
Sinclair, Surg. -Gen. Cc. M, Cc. B 1 1 O° Winder, Major M.G. .. Cee eee ae |) 
Smithson, Major A. E. .. 1 1 O | Whipple. Col. J. C. a 110 
Symons, Licut.-Col. J.T. M. ... 2 0 0, Wood, Capt. J. L. 110 
Stallard, Lieut.-Col. H.C. F. .. 1 0 0° Young, Lieut.-Col. A. HL oO. 110 


ROYAL ARMY MEDICAL CORPS FUND. 


The fourteenth Annual General Mecting of the Royal Army Medical Corps Fund, 
held at the Royal Army Medical College on Monday, June 19, 1916, the Director- 
General Surg.-Gen. Sir Alfred Keogh, K.C.B., in the Chair. 


REPORT OF THE COMMITTEE, 


The Royal Army Medical Corps Fund Committee undertakes, with the assistance 
of Sub-Committees, the management and administraticn of the Royal Army Medical 
Corps Fund. The Corps Fund embraces the Dinner, the Band and the Memorials. 
The General Relief and the Compassionate Funds, are also administered and controlled 
by this Committee, 

Committee.—The Committee consists of thirteen members, nine taken from the 
active list of officers, who are all ex-oflicio avd hold office for the tenure of their appoint- 
ments, and four representatives of retired officers, who are elected by the Committee, 
from time to time as vacancies occur, and hold oftice for four years. 

The following changes have taken place in the Committee during the past twelve 
months: Major W. A. Ward has succeeded Major Benson as representative for the 
Band, Lieut. Col. Thom has replaced Lieut.-Col. Blackwell and Lieut.-Col. E. M. Wilson 
has taken the vacancy among retired officers occusigned by the lamented death of 
Liecut.-Col. E. O, Wight. 

Finance.—The accounts are made up to December 31 annually, and after being 
audited, are considered and passed by the Committee of the January meeting and then 
published in the February number of the Corps News. 
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On June 1 of this year the finances of the Fun: stood as follows ;— 


£ 8. d. 
R.A.M.C. Fund: Current account ae es 662 19 1 
Investments .. oh . 4,265 0 0 


£4,927 19 1 


General Relief: Current account se a6 307 0 7 
Investments .. es -- 4,066 1 3 


£4,373 110 


School Fund; Current account .. ae ae 146 8 3 
Deposit account .. a oe 100 0 O 
£2246 8 38 . 


making a total of £9,507 as compared with a total of this time last year £7,158. The 
Committee invested for the Royal Army Medical Corps Fund during the year 
#795 14s. 2d. in the purchase of £800 War Loan, 1915. 

Subseribers.—The number of subscribers for 1915 was 1,096 as compared with 1,114 
for 1914 ; the decrease is accounted for by the War having made inroads by death in the 
old subscribers as well as the fact that no oftic2rs having been given commissions in 
the Corps during the War no fresh subscribers have joined the Fund. The Committee 
passed a resolution that a circular letter should be sent to all re-employed retired 
officers who had ceased to subscribe, inviting them to again become subscribers, this 
resulted in eighteen favourable responses. There are still a large number of officers 
on the active list who do not subscribe to the Fund. 

Band.—During the year 1915 £138 was voted by the Committee out of the Fund 
towarfis the upkeep of the Band at Aldershot. The Committce have authorized the 
retention of the bandmaster’s services until the end of the year 1916, when the question 
will be again considered, and as there is no doubt that the Band is doing good work at 
Aldershot, there is no reason to suppose that his services will be dispensed with during 
the War. 

Dinner.—As no dinner was held last year, there are no remarks to make on the 
subject. 

Memorials.— Besides the usual premium for Fire Insurance of the Queen Alexandra's 
Military Hospital Chapel, the subscription to the Royal School for Ofticers’ Daughters, 
and the annual donation to the General Relief Fund, the only expenditure last year 
under this head was a sum of £150 voted by the Annual General Meeting to Mrs. 
Johnston, towards the expenses of the publication of ‘*A History of the Corps” by 
Col. W. Johnston, C.B. No alteration in the constitution of the Memorial Sub- 
Committee was made during the year. Surg.-Genls. Russell and Sir David Bruce 
still are members. 

General Helief Fund.—During the year 1915 £4183 Os. 4d. was recoived in grants from 
Companies, and £80 from the Royal Army Medical Corps Fund, and a donation of 
£30 from Lady Saunders and Miss Eastman, being the proceeds of a concert held by 
them in Zululand, and sent to us through Col. Blenkinsop. Besides the annual sub- 
scriptions paid by the General Relief Fund, namely, the Union Jack Club, Corps of 
Commissionaires, Soldiers’ and Sailors’ Help Society, Association for the Employment 
of ex Soldiers. Army and Navy Male Nurses Corporation, &c., £21 was given in grants 
to Companies, £100 was given to the Royal Army Medical Corps Comfort Fund, and 
#600 was invested in the War Loan 1915. 

Compassionate School Fund.—This Fund paid last year £74 towards the main- 
tenance of children of the Corps at schools at which we have at present nine children. 
There is now about £246 remaining in the Fund. You will be asked to-day to discuss 
and decide a question with regard to the future of this Fund, which has been placed 
on the Agenda and referred to this Meeting by your Committee. The School Fund 
was started after the South African War with a sum of about ,300, which was ear- 
marked by Col. Somerville Large, who transferred the money from his regimental 
institutes in South Africa to provide free education and maintenance for orphans of 
our N.C.0.s and men who served in the South African War. It has been kept 
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independently of the General Relief Fund and administered by the Royal Army Medical 
Corps Committee but is now approaching exhaustion. 

The Secretary, Lieut.-Col. Davie Harris, read the report of the Committee, which 
was carried. 

(2) The next item on the Agenda was then brought forward, viz.: To consider the 
question of giving a grant to the General Relief Fund. The Secretary explained that 
for many years past we had been contributing to this Fund, by making a donation 
from the Royal Army Medical Corps Fund to the General Relief Fund ; this was the 
only subscription the ofticers gave to the men. Last year we gave the sum of £80 
which was more than had been subscribed in previous years. 

Col. E. M. Wilson said that it originated with a small grant of £10; he thought 
it a very good thing that there should be a grant from the Royal Army Medical Corps 
Fund to the General Relief Fund. There was one great point about it, and that was 
that it avoided sending the hat round in individual cases. During the war we do not 
require so very much as the majority of cases were dealt with by the Prince of Wales’ 
Fund. I should like to move that a grant be given the same as last year towards 
the General Relief Fund. It was therefore proposed by Col. Wilson that the sum of 
#80 be given towards the General Relief Fund, which was seconded by Col. Murray 
and carried. 

(3) The next point on the Agenda was to consider a question referred by the 
Committee as to whether the General Relief Fund should be burdened with, and carry 
on the work hitherto done by the Compassionate School Fund when the finances of 
the latter are exhausted, and if so, whether the two Funds shall be amalgamated at 
the close of the present year. 

The Chairman: How much have we in hand now? 

Lieut.-Col. Davie Harris: At the end of this year we shall have about £180 or £200. 
We still have some children at school whom we have to see out. Our expenses run 
between £90 and £100 a year. 

Col. Howell: I consider we should continue the Fund as it is until the end of the 
War, and then as we should have a meeting consisting possibly of 300 or 400 members 
and get the general opinion of attaching the School Fund to the General Relief Fund. 
I am afraid that when the Fund is exhausted there will be no moans of reviving it 
unless you attach the School Fund to the General Relief. 

The Chairman: I was going to propose that. You would, of course, like the 
children to be kept on who are now at school. 1 was going to ask whether the sum in 
hand was sufficient to allow the children to be kept there for the whole of their period ? 

Liecut.-Col. Davie Harris: The children leave at 16. 

The Chairman: Are you in a position to take any children on this year? 

Lieut.-Col. Davie Harris: No, Sir. 

Col. Wilson said he thought it would be better to merge the School Fund into the 
General Relief Fund. 

Surg.-Gen. Sir W, Babtio: That might possibly become a big question. 

The Chairman: The question arises whether any other children can be taken during 
this War, and whether the Committee should have power to pay for their schooling. 

It was therefore proposed by Col. E. M. Wilson, and seconded by Sir W. Babtie 
and carried, ‘*that a sum may be paid out of the General Relief Fund, for the main- 
tenance of three children during the next twelve months.” 

(4) The next item on the Agenda was as to the appointment of auditors for the 
current year. The present auditors were Col. E, M. Wilson and Surg.-Gen. . Jencken, 
whose names were again put forward, and carried. 

Lieut.-Col. F. S. Irvine said he would like to ask a question as to how the Band 
stands as to the Bandmaster, as he understood his salary had been passed by the 
Committee till the end of the year only. If they got rid of the Bandmaster it would 
be very unwise. We have a most excellent band and I think for anything to interfere 
with it would be a great mistake. I believe the music has been cut down considerably 
lately, but nevertheless the band is much appreciated, and I have just raised this 
question so as to know its position; as I was rather alarmed to hear the Bandmaster’s 
salary had only been voted for one year. 

The Chairman: I see £138 was voted last year. Was that more than usual ? 

Col. Harris: Previous years they had more than £300, but when the War broke 
out, the question arose as to whether we should continue the Band? It was decided 
that the Bandmaster and Serjt. Bugler should be retained during 1915; then the 
question was brought up again and it was decided to continue during 1916. 
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che Chairman: Well now, Col. Irvine, I am not quite clear what you would like 
us to do. 

Lieut.-Col. Irvine: I think that the Bandmaster’s services should not be continued 
from year to year but should be continued as a permanency. I should like the Band 
to continue as in peace conditions. It plays at the officers’ club, funerals, &c., and I 
think there should be no uncertainty about it. 

The Chairman: I agree with every word you say and I think the Committee feel 
as youdo. Ido not thiuk the Committee has anything to do with the Band except as 
to giving contributions. 

Surg.-Gen. Sir W. Babtie: Which it does yearly. 

The Chairman: Whether the Bandmaster remains or not rests with you. 

Surg.-Gen. Sir W. Babtie: Have you enough funds to carry on till the next annual 
General Meeting, or enough to go on with till the end of this year? These facts ought 
to be brought before the Committee. 

Col. E. M. Wilson: I think it would be a good thing to vote the sum of £100. 

The Chairman: Certainly. 

It was therefore proposed by Col. E. M. Wilson and seconded by Surg.-Gen. Sir 
William Babtie that the sum of £100 be granted towards the Band Fund. Carried. 


AUXILIARY ROYAL ARMY MEDICAL CORPS’ 
FUNDS. 


A GENERAL meeting was held at the Royal Army Medical College on Monday, 
June 26, 1916. Surg.-Gen. Sir Alfred Keogh, K.C.B., F.R.S., D.-G., A.M.8., was in 
the Chair. 

The Chairman took the sense of the meeting as to whether the Press should be 
admitted. It was decided that it should. 

The minutes of the last meeting were read and confirmed. 

The Chairman then addressed the meeting, calling attention to the adverse criticiam 
which had appeared in the British Medical Journal. He said it was a question to be 
decided whether the scope of the scheme should be extended to other medical men 
than those holding commissions, and he said he had received a communication from 
Col. Westmacot, of Birmingham, offering a donation of £20 to assist in starting the 
funds. 

He called on the Secretary to read the scheme formulated by the Provisional 
Committee, which had been printed in the Lancet. 

Col. Culver James, H.A.C., proposed: ‘‘ That the scheme of the Provisional Com. 
mittee be received and adopted, and be carried into effect forthwith.” He said that 
the original idea for which the meeting was called should be upheld, and that no 
notice should be taken of the hostile criticism which appeared in the British Medical 
Journal. He begged to differ from the Chairman that the article in question would 
in any way prejudicially affect the success of the proposal, provided that the scope was 
limited to benevolence and relief. He pointed out how very successfully similar 
funds had been run in the Regular Royal Army Medical Corps, and advised the 
meeting to approve of the Committee's report. 

Major Ewen Maclean seconded the proposal of Col. Culver James, and said that as 
an old member of the British Medical Association he considered the article in that 
journal was not of the best taste. He could not agree with the Chairman that the 
publication should or would in any way affect the success of the original proposition, 
provided they were kept purely military, and confined solely to the Auxiliary Royal 
Army Medical Corps Forces. He strongly urged the mecting to support the scheme, 
and suggested that widows should be allowed to participate in the benefits of the 
Officers’ Benevolent Branch as well as orphans. 
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Major F. Charlesworth and Lieut.-Col. Collum advised postponing the adoption of the 
scheme until it had been circulated and considered by the officers of the Auxiliary 
Royal Army Medical Corps. 

Col. J. Atkins, C.M.G., and Lieut.-Col. Bruce Porter advocated that the scheme 
should be extended so that a Loan Fund could be established with a view of re-estab- 
lishing medical ofticers in their practices at the cessation of hostilities. 

Major Ewen Maclean pointed out that such a Loan Fund would be a large under- 
taking, and beyond the scope of the Compassionate Funds; also that the money given 
for benevolence and relief could not be applied for other purposes, such as loans, with- 
out the consent of the donors and subscribers. He considered that if the meeting 
attempted too much it would fail, but if it confined itself to the scheme it would 
succeed, and that a Loan Fund was a question for the civil medical practitioner, and 
not for a military body to decide. Further, it should have a separate and independent 
committee of own, ; 

Major A. O. Farquharson strongly condemned the article in the British Medical 
Journal, and asked the meeting to take no notice of it. He strongly urged the meeting 
to go on with the scheme, not to waste valuable time in discussing side issues, and not 
to allow itself to be led away by premature adverse criticism. He offered a donation 
to start the Fund if it was proceeded with forthwith. 

The Chairman again addressed the mecting, saving he had allowed considerable 
latitude in the discussion and was about to put the resolution to the mecting. when 
Major Todd moved the following amendment: ‘‘ That the report be received aud 
circulated so that meetings may be called in the various areas for its consideration, 
anda further mecting be held in a month.” This amendment was seconded, put to the 
mecting and carried. 

It then became the substantive motion. Several officers then left the room. 

Colonel Atkins moved: ‘That it was in the opinion of this meeting that the 
scope of the Auxiliary Royal Army Medical Corps Benevolent Fund be such as to 
permit of the establishment of a Loan or such other Fund which may be deemed 
desirable for relieving cases of temporary financial embarrassment due to the excep- 
tional conditions of service of the three Auxiliary Branches of the Royal Army 
Medical Corps."’ 

A vote of thanks to the Chairman was proposed and carried. 

A vote of thanks to Lieut.-Col. Harris for the services he had rendered to the 
Provisional Committee was also proposed and carried. 


At a Meeting held in connection with the above of the Royal Army Medical College 
on Monday, June 26, 1916, the following resolution was carried unanimously :— 

“That the report be received and be circulated, so that mectings may be called in 
the various areas for its consideration, and a further meeting be held in a month.” 

The report is as follows :— 


Report oF 4 SCHEME FORMULATED BY THR PROVISIONAL CoMMNITTEE. 


That two independent Funds be formed, one a Benevolent Fund for officers 
orphans, the other a Relief Fund, for the widows and orphans of the rank and file of 
the Auxiliary Royal Army Medical Corps Forces. 

Tho designation of the Funds shall be: Auxiliary Royal Army Medical Corps 
Funds: (a) Officers’ Benevolent Branch; (6) Relief Branch, 

These funds shall embrace the three Auxiliary Branches of the Corps—namely, the 
Special Reserve, the Territorials, and those holding temporary appointments in the 
Royal Army Medical Corps. 

One Committee shall administer the two branches; such committee shall be repre- 
sentative of the three Auxiliary Branches of the Corps, and shall consist of a President, 
three Vice-Presidents, a Committee of twelve members and a Secretary, 

The meetings of the Committee shall be held in London, and the working expenses. 
shall be divided pro rata between the Benevolent and Relief Branches. 
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Officers’ Benevolent Branch. 


This Fund shall adopt the rules of the Royal Army Medical Corps Officers* 
Benevolent Society, as far as they are applicable, and a Sub-Committee shall be 
appointed to draw up a set of rules on those lines. The object of the Officers’ Benevo- 
lent Branch shall be to afford pecuniary assistance to the orphans of officers who have 
held cominissions in the Auxiliary Branches of the Royal Army Medical Corps during 
this War and who are in necessitous circumstances, the more especially ie assist in the 
education and the starting in life of the orphans. » 

The orphans of those officers who havo been killed in action or have died of wounds 
received in action or of disease caused by active service shall have the first claim on 
the Fund and shall have precedence over all others. 

The orphans of officers who die after the War or after relinquishing their com- 
missions, and whose deaths are directly attributable to War service, shall have the 
second call on the Fund. 

The orphans of officers who have held commissions during the War period, but 
whose deaths aro not directly attributable to war service, shall follow the foregoing in 
precedence. 

Orphans of officers who are non-subscribers to the Fund shall have no claim on its 
benefits. 

Grants may be continued up to the age of 21 for boys and 18 for girls; should, 
however, a girl orphan marry, the Committee may, at their discretion, make a grant 
towards the expenses of her marriage outfit, although she is over the prescribed age. 

Should a female unmarried orphan be over the age of 50, or should she be medically 
unfit to contribute towards her own maintenance if below that age, the Committee 
may make her a grant, as a special case--provided, of course, that she is in needful 
circumstances, 

All grants shall be made in the form of donations, not as pensions, and the fact 
of a grant being made ono year shall not in any way give an applicant any claim for a 
future year; all claims shall be decided annually on their individual merits. 

As the Officers’ Benevolent Branch will have to be maintained entircly by sub- 
scriptions and donations, it is hoped that every officer of the Auxiliary Royal Army 
Medical Corps will at once become a subscriber, and that those able to do so will give 
a donation to assist in starting the Fund. 

The minimum subscription shall be one guinea perannum. This shall entitle the 
subscriber to a vote at the annual meetings. ‘The Committee hope that this minimum 
will be exceeded by many. 

In order to facilitate the collection of subscriptions, it is requested that officers will 
kindly sign the bankers’ order form which will be sent to them, as this will ensure the 
prompt payment on January 1, yearly. 


Relief Fund. 


The object is to assist the widows and orphans of the rank and file of the Auxiliary 
Branches of the Royal Army Medical Corps—viz., the Special Reserve, the Territorials, 
and the men who have enlisted for the period of the War and do not transfor to the 
Regular Forces on the termination of their engagemonts. 

Relief will only be given after full inquiry and verification of the facts of each case, 
then only to relieve urgent cases of distress arising from ill-health, unemployment or 
death. 

Relicf will only be given in small money grants ; no one will be allowed to become 
a pensioner on the Fund. 

The Relief Branch will be worked, as far as possible, on the lines of the General 
Relief Fund of the Royal Army Medical Corps. 

As the maintenance of this Fund will have to depend, chiefly, if not entirely, on 
donations and grants, and as, on demobilization, all grants from regimental institutes 
will naturally cease, the Committce consider that in order to secure a fixed income for 
this Branch, an endeavour should at once be made to raise a sum of at least £20,000, 
with a view of the Fund receiving a revenue from investinents for future use, for with- 
out some such source of income the Committee fail to see how the Fund could last; it 
would moet an early death from exhaustion. 
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The Committee will be very grateful if the Director-General, A.M.8., will kindly 
assist them in making these Funds a success by causing the existence of them to be 
made known to all Auxiliary officers and by facilitating correspondence with them, 
also by giving official authority to ofticers commanding units, both at home and 
abroad, to make grants from their regimental institutes to the Relief Branch. 

A further resolution was also unanimously carried, to the following effect :— 

‘* That it is the opinion of this meeting that the scope of the Auxiliary Royal Army 
Medical Corps Benevolent Fund be such as to permit of the establishment of a loan or 
any other Fund which may seem desirable for relieving cases of temporary financial 
embarrassment due to the exceptional conditions of service of the three Auxiliary 
Branches of the Royal Army Medical Corps. 


It is requested that this report may be forwarded to all officers commanding units 
and that these may be instructed to forward to the Director-General, Army Medical 
Service, War Office, Whitehall, S.W., not later than July 15, 1916, a report showing 
whether the scheme has the support of their ofticers. 


ROYAL SCHOOL FOR DAUGHTERS OF OFFICERS, 
BATH. 


Mrs. T. McCuuvock wishes to thank all the Corps and Royal Army Medical Corps 
officers, and their friends also, who so generously gave their votes at the last two 
elections, which have secured the second place for her daughter Margaret, with 4,754 
votes. 


BIRTHS. 


KELLY.—May 30, 1916, at 89, Lower Baggot Street, Dublin, to Lieut.-Col. 
W. D.C. Kelly, R.A.M.C., and Mrs. Kelly (née Wolseley), a daughter. 


POWELL.—On June 12, at Harrogate, the wife of Major Jack Powell, R.A.M.C., 
@ son. 


DEATHS. 
LOUGHEED.—Surg.-Major James Winterscale Lougheed (retired), died at Sligo, 
on June 9, 1916. 


FLETCHER.—Surg.-Major William Fletcher, Army Medical Service (retired), 
died at 10, Bishop’s Mansions, Bishop's Park Road, 8. W., June 15, 1916. 


fr. O'BRIEN.—Lieut.-Col. Henry Joseph O’Brien, R.A.M.C. (Retired), died at 
Whitepoint House, Queenstown, Cork, on April 16, 1916. 
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EXCHANGES, &c. 


- The charge for inserting Notices respecting Exchanges .in the Royal 
-Army Medical Corps is 5/- for not more than five lines, which should be 
forwarded by Cheque or P.0.0., with the notice, to Messrs. GQ. STREET 
and CO., Lid., 8, Serle Street, London, W.C., not later than the 22nd of 
the month. ; 


Captain E. L. Sandiland, M.B.Lond., D.P.H., R.A.M.C.(T.F.), 1/1st 
‘South Wales Mounted Brigade Field Ambulance, Cupar, Fife, is willing to 
exchange duties with an officer serving abroad, preferably in a London 
Field Ambulance, or in the Sanitary Service. 


A free issue of twenty-five reprints will be made to contributors of Original 
Communications, and of twenty-five excerpts of Lectures, Travels, and Proceedings 
of the United Services Medical Society. 

Any demand for excerpts, additional to the above, or for rints, must be for- 
warded at the time of submission of the article for publication, and will be charged for 
at the following rates, and additional copies at proportionate rates :— 


‘ Extra yor Oovens rox Rereixts 
Nomazn | Nomaze Coat j 
Reratere| Paces | 0” Raratere | excenere + ‘As Journal, |As Joursal,| Cheaper | Cheaper 
Printed on | Plain, "' paned'on| Pibae 
Front Unprinted Front Unprinted 
2604. £ad a. d@|s djs dja a. 
4 029 o132 
12 8 050 023 | 4 8 11 8 10 o 9 
16 os 3 0 311 \ 
4 034 015 
a { 8 060 029 4 10 1 6 4 4 oul 
16 010 6 050 
4 046 0 110 
wo { 8 076 03 6 6 Oo 21 4 10 1 2 
16 013 8 0 510 
| 4 060! 0381 
1 | 8 010 0 0 410 | 7 1 8 11 6 7 2 5 
16 018 6 076! 
. \ 
4 096 045 jj 
20} 8 015 0 06 7 10 10 7 6 9 0; 4 10 
| 16 160! 098 |j ! 


© These are not arranged as Reprints. but appear precisely as in the Journal with any other matter that 
may happen to appear on the tirat and last pages of the particular excerpt ordered. 


Cases yor Binpina Votumes.—Strong and useful cases for Sinhiig can be 
obtained from the publishers at the undermentioned rates :— 
Covers, 1s. 8d. net; binding, 1s. 63. 
These charges are exolusive of cost of postage. 
In forwarding parts for binding the name snd address of sender should be 
enclosed in parcel. 


All Applications for Advertisements to be made to— 
G. STREET & CO., Lrp., 8, SerLE Street, Lonpox, W C. 
The back outside cover is not available for advertisements. 


The above figures are subject to 15 per cent. increase. 
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Motices. 


EDITORIAL NOTICES. 


The Editor will be glad to receive original communications upon professienal 
subjects, travel, and personal experiences, etc. He will also be glad to receive items 
of news and information regarding matters of interest to the Corps from the various 
garrisons, districts, .and commands at home and abroad. 

All such Communications or Articles accepted and published in the 
“Journal of the Royal Army Medical Corps” will (unless the Author notifies 
at the time of submission that he reserves the copyright of the Artiole to 
himeelf) become the property of the Library and Journal Committee, who 
will exercise full copyright powers concerning such Articles. 

Matter intended for the Corps News should reach the Editor not later than the 
15th of each month for the following month's issue. Notices of Births, Marriages, 
and Deaths are inserted free of charge to subsoribers and members of the Corps. 
All these communications should be written upon one side of the paper only; they 
should by preference be type-written, but, if not, all proper names should be written 
in capital letters (or printed) to avoid mistakes, and be addressed The Editor, 
“ JouRNAL oF THE Roya ARMY Mepicat Conps,” War Office, Whitehall, London, 8. W. 


Communications have been received from Colonels A. Fullerton, R. H. Firth; 
Lieutenant-Colonels D. Harvey, J. R. Gourdi, M. H. Gordon, C. M. Wenyon, H. W. 
Webber ; Surgeon Lieutenant-Colonel P. B. Bentlif; Majors E. C. Whitehead, J. K, 
Love; Captains T. OC. Clare, D. Hingston, R. F. Bolt, J. B. Tombleson, F. W. 
O'Connor, H. A. Cookson, A. F. 8. Sladden, H. J. Norman, J. Fraser, H. J. -Bates, 
P. N. Vellacott, R. B. Blair, K. P. Mackenzie, D. C. Taylor, E.’T. C. Milligan, 
M. Donaldson, E. Glynn; Lieutenants A. G. Faulds, G. E. Richards, H. E, Rawlence ; 

.R. J. Reynolds, Esq., M.B., I. Walker Hall, Esq., M.D., T. BE. Harwood, Esq. ; 
Professor L, E. Hill, F.R.S., R. T. Leiper, D.Sc., &c.; Serjeant A. R. Crane, 


The following publications have been received :— 

British: The St. Thomas's Hospital Gasette, Guy's Hospital Gazette, Medical 
Press and Circular, The Hospital, The Lancet, The Medical Journal of Australia, 
Proceedings of the Royal Society of Medicine, The Royal Engineers’ Journal, The Prac- 
titioner, Journal of the Royal United Service Institution, The Medical Journal of South 
-Africa, Red Cross and Ambulance News, The Medical Review, The Indian Medical 
Gazette, Annals of Tropical Medicine and Parasitology, Public Health, Bulletin of 
‘Entomological Research, St. Bartholomew's Hospital Journal, Tropical Diseases Bulletin, 
The Journal of State Medicine, Journal of Tropical Medicine and Hygiene. 

Foreign : United States Public Health Service, Office International d’Hygiene Pub- 
lique, Bulletin de U' Institut Pasteur, Bulletin of the Johns Hopkins Hospital, Bulletin 
de la Société de Pathologie Exotique, Archives de Médecine et de Pharmacie Militaires, 
Revista de Saniddd Militar, United States Journal of Agriculture Research, Norsk 
Tidsskrift fur Militaermedicin, Giornale di Medicina Militare, U'Ospedale Maggiore, 
The Military Surgeon, The Journal of Infectious Diseases, Le Caducée, 


MANAGER'S NOTICES. 


The Jousnat or rHe Royat Army Mezproac Corps is published monthly, six 
months constituting one volume, s volume commencing on Ist July and 1st January 
of each year. 


The Annual Subscription is £1 (which includes postage), and should commence 
either on Ist July or 1st January; but if a subscriber wishes to commence at any 
other month he may do so by paying for the odd months between 1st July and Ist 
January at the rate of 1s. 8d. (one shilling and eightpence) per copy. (All subsoriptions 
are payable in advance.) 


Single copies can be obtained at the rate of 2s. per copy. 


The Corps News is also issued separately from the Journal, and can be subscribed 
for at the rate of 2s. (two shillings) per annum, including postage. Subscriptions 
should commence from 1st July each year; but if intending subscribers wish to com. 
mence from suy other month, they may do so by paying for the odd months at the 
rate of 2d. per copy. (All subscriptions are payable in advance.) 


Officers of the Royal Army Medical Corps possessing Diplomas in Public Health, 
etc., are kindly requested to register their special qualifications at the War Office. 
Letters of complaint are frequently received from officers stating that their 
special qualifications have met been shown im the Distribution List which is pub- 
lished as a supplement to the Journal im April and Octeber of each year. As, 
however, the particulars of this list are supplied from official sources, officers 
are reminded that unless the possession of Diplomas, etc., has been registered at 
the War Office, no entry of such qualifications can be recorded in the Distribution 
List. 


Letters notifying change of address should be sent to the Hon. Manager, 
“Journal of the Royal Army Medical Corps,” War Office, Whitehall, London, 
8.W., and must reach there not later than the 20th of each month for the 
alteration to be made for the following month's issue. 


It is requested that all Chequse or Postal Orders for Subscriptions to the 
Journal, Corps News, Reprints, etc., be crossed " Holt & Co.," and made payal 
to the “ Hon. Manager, Journal R.A.M.C.,” and not to any individual personally. 


All communications for the Hon, Manager regarding subscriptions, etc., should 
be addressed to 
Tae Hox. Manages, 
“‘JounNaL oF THe Royat ARMY Mepicat Corps,” 
Wak Orrics, WHITEHALL, 8.W. 


JOURNAL. 


oF THE 


ROYAL ARMY MEDICAL CORPS. 


Corps Rews. 


Avueust, 1916. 


O.B.A. 1686, dated July 4, 1916 A. 

The Commander-in-Chief directs me to convey to you and through you to the 
Directors and all concerned under them his high appreciation’ of their hard work 
and the efficiency of arrangements for dealing with the medical aspect of the present 
situation. Addressed D.G.M 8. repeated Commanders 8rd and 4th and Advanced 
Reserve Armies. 


D.C.M.G. 


From: ADJUTANT-GENERAL, 
Advanced G.H.Q. 


EXTRACT FROM THE “LONDON GAZETTE,” JUNE 28, 1916. 
1 + Jume 26, 1916. 

The King has been graciously pleased to give orders for the following promotion in, 
and appointments to, the Most Honourable Order of the Bath, for services rendered in 
connexion with military operations BN the field. The promotions and appointments to 
date from June 3, 1916 :— 

To be additional members of the Military Division of the Third Class, or Com- 
panions, of the said Most Honourable Order :— 

Col. Frederick William George Gordon-Hall, M.B., Army Medical Service. 

Lieut.-Col. Robert John Watt Mawhinny, Royal Army Medical Corps. 


CHancery OF THE OnpER oF Saint MicHarEt anp Saint Gronas. 


Downing Street, 
June 26,1916." 
Temp. Hon. Major Auguste Charles Valadier, Army Medical Service. 
War Office, 
June 26, 1916. 
His Majesty, the King, has been graciously pleased to approve of the undermentioned 
rewards for Distinguished Service in the Field, dated June 3, 1916. 


AWARDED THE DISTINGUISHED SERVICE ORDER. 


Major Robert Tilbury Brown, M.D., Royal Army Medioal Corps. 
Lieut.-Col. (Temp. Col.), Alfred Ernest Conquer Keble, Royal Army Medical Corps. 


AwaRDED THE MILiTaRy Cross, 
Temp. Capt. Morton Peto, M.B., Royal Army Medical Corps. 
Capt. Joseph Swinburn Townley, Royal Army Medical Corps, Territorial Fotte. 
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EXTRACT FROM THE ‘LONDON GAZETTE” OF JUNE 23, 1916. 
June 24, 1916. 

His Majesty the King has been graciously pleased to confer the Military Cross on 
the undermentioned Officers and Warrant Officers, in recognition of their gallantry 
and devotion to duty in the field :-- 

Temp. Capt. Frederick Charles Atkinson-Fleming, M.B., Royal Army Medical Corps 
{attached 8th Battalion Royal Inniskilling Fusiliers). 

For conspicuous gallantry and devotion to duty when tending casualties during and 
subsequent to a hostile attack. He worked without ceasing under difficult and 
dangerous conditions. 

Temp. Lieut. Francis Keene Marriott, Royal Army Medical Corps (attached 
Headquarters 182nd Field Artillery Brigade). 

For conspicuous gallantry and devotion to duty when he went out to tend the 
wounded of two batteries which were under heavy shell fire. 

The undermentioned Officers and Warrant Officers have been awarded the 
Distinguished Service Order and Military Cross respectively, and the specific acts for 
which the rewards have been granted will be announced as soon as possible in the 
London Gazette :— 


AWARDED THE DistincuisHED SERVICE ORDER. 
Temp. Capt. Walter Dawson, M.B., Royal Army Medical Corps. 
Capt. William Archibald Miller, M.B., Royal Army Medical Corps, Special Reserve 
(attached 22nd Battalion, Royal Fusiliers). 


AWARDED THE MILITARY Cross. 

Temp. Capt, Cyril Mary Brophy, Royal Army Medical Corps (attached 18th Battalion, 
London Regiment, Territorial Force). 

Capt. Arthur Edmund Ironside, 4th London Field Ambulance, Royal Army Medical 

rps, Territorial Force. 

Temp. Capt. John Moir MacKenzie, M.B., Royal Army Medical Corps (attached 
6th Battalion, Northuinberland Fusiliers, Territorial Force). 

Temp. Lieut. Charles Cyril Okell, No. 6 Field Ambulance, Royal Army Medical Corps. 


DISTINGUISHED AND MERITORIOUS SERVICE. 


A Good Service Annuity of £50 granted to Col. T. J. R. Lucas, C.B., M.B., retired 
pay, late Army Medical Service, as a reward for distinguished and meritorious service. 


DISTINGUISHED CONDUCT MEDALS. 


His Majesty The King has been graciously pleased to approve of the award of the 
Distinguished Conduct Medal to the undermentioned non-commissioned officers and 
men for acts of gallantry and devotion to duty in the field. 


(Supplement to the London Gazette No. 29528 dated March 28, 1916.) 
No, 42427 Serjt. W. J. Currie. 
No. 38359 Pte. J. J. Fitton. 
For conspicuous gallantry. Serjt. Currie and Pte. Fitton succeeded in rescuing 
from a farm, which was being heavily shelled, seven wounded men, after one man 
had been killed and another wounded in the attempt. 


No. 7830 Pte. R. G. Found. 

For conspicuous gallantry. When a trench mortar bomb landed in a thickly 
manned portion of our trench, he rushed up and pinched the fuse before the other 
men had time to get into safety. He then poured water on the fuse and flung the 
bomb over the parapet. 


No. 40745 Cpl. D. H. Molyneux. 
For conspicuous gallantry during operations, in repeatedly leading stretcher 
squads through heavy shell fire. : 
(Supplement to the London Gazette No, 29548, dated April 14, 1916.) 


No. 37869 Serjt. H. Langley. P 
For conspicuous gallantry in carry three wounded men across the open under heavy 
fire into safety. He also evacuated the wounded under very difficult circumstances. 
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No. 54003 Pte. S. McKenna. 

For conspicuous gallantry and devotion to duty. When several attempts had failed 
to rescue a wounded man from a crater, he succeeded in doing so single-handed. He 
was heavily bombed in the sap, and for over an hour was unable to move the wounded 
man. He eventually got him to safety. He returned to the crater and rescucd a 
second wounded man. During the performance of this action he was hit by a bomb. 
He at once buried it in the mud and it failed to explode. He showed great endurance 
in carrying these wounded men long distances under most difficult circumstances. 

No. 45659 Pte. S. A. Smith. 

For conspicuous devotion to duty. Under heavy fire which prevented the use 

of stretchers, Pte. Smith assisted in carrying wounded men into safety. 
(Supplement to the London Gazette No. 29602, dated May 80, 1916.) 
No. 11702 ’te. A. Hamilton. 

For conspicuous gallantry and devotion to duty. During very heavy shell fire he 
tended thirty to forty wounded men lying in the open, bringing into safety as many as 
possible. He led stretcher parties to collect isolated cases and set a fine example 
generally. 


(Supplement to the London Gazelte No. 29631, dated June 20, 1916). 
No. 36537 Pte. H. Baulcomb. 
For consistent good work and devotion to duty. On one occasion he worked day 
and night for four consccutive days. 


No. 17843 Qmr.-Serjt. R. C. Blair (Acting Serjt. Maj.) 

For conspicuous devotion to duty. On one occasion he remained on duty during 
operations for ninety-six consecutive hours. He has also been brought to notice for 
marked bravery. 

No. 15537 Staff-Serjt. F. Booth. 

For excellent work. He was in charge of an advanced depét of medical stores for 

a considerable time, and kept up supplies to troops and hospitals often under shell fire, 


No. 46363 Acting Staff-Serjt. EB. Fenner. 

For consistent good work and devotion to duty. 
No. 12344 Serjt. F. H. Lucas. 

For conspicuous gallantry and good work as Sanitary Ofticer in a much shelled 
area, He bas repeatedly shown great pluck, notably when he went toa party of men 
who had been shelled, renderod first aid, and got the wounded into safety under very 
heavy shell fire 
No. 10431 Serjt.-Major H. Underwood. 

For excellent work as Superintending Clerk. 


DECORATIONS. 
His Majesty the King has been graciously pleased to approve of the uudermentioned 
rewards for Distiuguished Service in the Field, dated June 3, 1916. 


(Supplement to the London Gazette No. 29608 dated June 2, 1916). 


AwaRpDED THE MILiTaRy MEDAL. 

No. 46305 Pte. ID. B. Anderson, No. 43112 Cpl. T. Clayton, No. 16224 Pte. G. 
Constable, No. $1531 Cpl. J. J. Davies, No. 17748 Cpl. F. Dress, No. 58261 Pte. G. H. 
Dunstone, No. 31667 Serjt. R. Eastham, No. 2178 Pte. H. EK. Felsted, No. 20192 
Pte. F. Fensome, No. 41539 Pte J. Fraser, No. 58380 Cpl A. H. Grimmitt, No. 
18504 Pte. W. J. Hall, No. 1683 Pte. H. A. Holt (Acting Lance-Cpl.), No, 36413 
Pte. G. Johnson, No. 1116 Serjt. J. W. Lockwood, No, 57944 Serjt. W. Marley, 
No. 30203 Serjt. M. Nolan, No. 7000 Pte. L. Patterson, No. 15288 Qmr.-Serjt. W. C. 
Prince, No. 15289 Serjt. H. R. M. Rodman, No. 7273 Pte. T. N. G. Scott, No. 44975 
Pte. W. Shandlcy, No. 49517 Serjt. J. T. Shee, No. 58646 Acting Lance-Cpl. H. J. 
Simmons, No. 3540 Pte. C. Sims. 


MENTIONED IN DESPATCHES. 

The names of the following Non-(‘ommissioned Officers of the Royal Army Medical 
Corps were mentioned in the Despatch from Major-Gen. Sir Charles M. Dobell, K.C.B., 
Commanding the Allied Forces in the Cameroons, published in the Supplement to the 
London Gazette, No. 29604, dated May 30, 1916 :— 

No. 14082 Staff-Serjt. G. Priuce ; No. 1911 Cpl. (Lance.-Serjt.) N. W. J. Turnbull. 
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The names of the following Non-Commissioned Officer of the Royal Army Medical 
Corps was mentioned in the Despatch from Brig.-Gen. Cunliffe, C.M.G., on the 
Miltary operations in the Northern Cameroons, published in the Supplement to the 
London Gazette, No. 29604, dated May 80, 1916 :— 

No. 19029 Serjt. R. K. Harvey (now Staff-Serjt.). 

The names of the following Warrant Officers, Non-Commissioned Officers and men 
Were mentioned in the Despatch from General Sir Douglas Haig, G.C.B., Commander. 
in-Chief of the British Forces in France, published in the Supplement to the London 
Gazette, No. 29623, dated June 13, 1916 :— 

No. 83767 Serjt.-Major T. W. (omfort ;.No. 17933 Serjt.-Major D. E. Dean; 
No. 16115 Serjt.-Major f. B. Dewberry; No. 14464 Serjt.-Major G F. Hurran; No. 
11613 Serjt.-Major G. R. Morris; No. 14663 Serjt.-Major P. Snow; No. 16265 Serjt.- 
Major P. T. Simes: No, 12377 Qmr.-Serjt. B. Iu. Aldhous (Acting Serjt.-Major): No. 
13035 Qmr.-Serjt. G. V. Chandler: No. 18969 Qmr.-Serjt. E. Grey (Acting Serjt.- 
Major), No. 8879 Qmr.-Serjt. W. J. Wells; No. 1094 Staff-Serjt. H. B. Alloway; 
No. 8510 Qmr.-Serjt. W. TH. Butler (Acting Serjt.-Major) ; No. 56602 Staff-Serjt. E. 
Evans: No. 10719 Staff-Serjt. W. H. Hopwood: No. 15001 Staffi-Serjt. W. Hurst: 
No, 46215 Qmr.-Serjt. H. Usher, No. 39168 Staff-Serjt. O. Williams, No. 1791 Serjt. 
DP. G. Klsey, No. 954 Serjt. H. C. Hallett, No. 58003 Staff.-Serjt. A. E. Kitchen, 
No. 19106 Cpl. G. F. Bardwell (Acting Serjt.), No. 1772 Cpl. M. A. Butler, No. 5444 
Pte. G. W. Holdup, No. 162 Cpl. H. E. H. Thatcher (Acting Serjt.), No. 58164 
Pte. F. Ashby (died of wounds), No. 44205 Pte. C. A. Baxter, No. 58058 Pte. J. 
Brown, No. 39326 Pte. S. H. Burke, No. 11588 Pte. M. J. Emmett, No. 46887 Pte. A. 
Freeman, No. 1565 Pte. N. Kinmond, No, 18323 Pte. F. B. Luke, No. 20697 Pte. R. 
Mooney, No. 765 Cpl. J. Power, No. 1860 Pte. A. J. Wood (Acting Lance.-Cpl.}. 

The names of the following warrant officers, non-commissioned officers and men 
were mentioned in the Despatch from General Sir J. C. Maxwell, K.C.B., C.V.O., 
C.M.G., D.S.0., Commanding the Force in Egypt, published in the Supplement to 
the London Gazette No, 29632, dated June 20, 1916:— 

No. 9862 Staff-Serjt. W. F. Raven (Acting Serjt.-Major), No. 15808 Serjt.-Major 
C. M. Primer, No. 32196 Serjt.-Major A. McNeill, No. 8994 Serjt.-Major C. Kingston, 
No. 33913 Serjt. A. Guerin (Acting Qmr.-Sorjt.), No. 43124 Qmr.-Serjt. A. B. Grindlay, 
No. 5015 Serjt. R. J. Beisly, No. 1509 Serjt. A. Warren, No. 4310 Serjt. F. H. 
Tomlyn, No. 57592 Pte. M. Price, No. 9237 Pte. W. J. Gallagher, No. 43167 Pte. 
J. W.R. Robertson, No. 36799 Pte. F. Carter, No. 86688 Pte. H. J. Williams, No. 
17772 Pte. A. Callaghan. No, 41916 Pte. W. Chalkley, No. 36749 Pte. W. J. Allsopp, 
No. 36502 Pte. G. I). Barlow, No. 47012 Pte. E. Duffy, No. 44948 Pte. H. Hodson, 
No. 43732 Pte. J. Smith, No. 5854 Pte. W. Newby, No. 6750 Pte. M. Mooney, 
No. 35177 Pte. G. Sales, No. 5687 Pte. G. Wright, No. 68037 Pte. H. D. Hubbard, 
No. 28150 Pte. H. W. Johnson. 


PROMOTIONS. 

The following promotions to complete War Establishment will take effect from 
the dates specitied :— 

Lo be Quartermaster-Serjeants..—No. 9467 Staff-Serjt. C. J. Tunn, dated April 18, 
1916; No. 9862 Staff-Serjt. W. F. Raven, dated May 5, 1916; No. 18427 Stuff-Serjt. 
P. Barber, dated May 19, 1916, for Distinguished Service in the field; No. 8682 
Staff-Serjt. G. Read, dated May 20, 1916; No. 10011 Staff-Serjt. J. H. Taylor, dated 
June 6, 1916 ; No. 10338 Staff-Serjt. T. Martin, dated June 6, 1916; No. 8137 Staff- 
Serjt. T. French, dated June 6, 1916; No. 10953 Stafi-Serjt. W. H. Way, dated 
June 6, 1916; No. 10087 Staff-Serjt. E. Canterbury, dated June 14, 1916; No. 8903 
Staff-Serjt. J. Robson, dated June 15, 1916; No. 11812 Staff-Serjt. W. C. Banks, dated 
June 24, 1916. 

To be Serjeants.—No. 4928 Cpl. H. R. Mack, dated April 12, 1916, special as clerk ; 
No. 19280 Cpl. E. Clarke, dated April 17, 1916; No. 19289 Cpl. F. J. Mills, dated 
April 25, 1916; No. 20418 Cpl. D. Burch, dated May 24, 1916. 

To be Corporals.—No. 7830 Pte. R. G. Found, dated April 12, 1916; No. 13654 
Pte. F. Clapton, dated April 16, 1916; No. 19248 Pte. J. R. Hunt, dated April 17, 1916 ; 
No. 1891 Pte. H. J. Rance, dated April 20, 1916; No. 5396 Pte. J. H. Thompson, 
dated April 25, 1916 ; No. 6156 Pte. D. C. Blake, April 80, 1916 ; No. 7249 Pte. H. L. G. 
Buckingham, dated May 2, 1916; No. 18284 Pte. F. Martin, dated May 14, 1916; 
No. 14746 Pte. J. R. Smith, dated May 24, 1916; No. 11702 Pte. A. Hamilton, dated 
June 1, 1916. . 

These promotions are subject to the conditions laid down in paragraph 35 Standing 
Orders, R.A.M.C., 1914. 
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AWARD OF ARMY FORM C.844. 


The undermentioned have been awarded Army Form C, 844 on completion of three 
year training, in accordance with paragraph 330 Standing Orders, on the dates 
specified :— 

No. 6218 Cpl. A. W. Cockerell, dated May 1, 1916; No. 5048 Pte. J. W. P. Suter, 
dated May 2, 191€. 

NURSING SECTION. 


The following appointments to the Nursing Scction of the Corps will take effect 
from the dates specified :— 


No. 10225 Pte. E. Sellens, dated April 11, 1916; No. 10396 Pte. G. Cullwick, 
dated April 11, 1916; No. 3737 Pte. A. Anderson, dated April 17, 1916; No. 6642 
Pte. P. T. Beaumont, dated April 17, 1916; No. 7512 Pte. A. R. Tait, dated April 17, 
1916; No. 653 Pte. J. Welsh, dated April 17, 1916; No. 10145 Pte. W. Chapman, 
dated April 17, 1916: No. 6406 Pte. T. J. Reid, dated April 17, 1916; No. 7255 
Pte. C. Edgeley, dated April 17, 1916; No. 2540 Pte. V. A. Brock, dated April 17, 
1916; No. 521 Serjt. G. QO. Tricbwasscr (Supernumerary), dated March 22, 1916; 
No, 10528 Pte. F. A. Stiff, dated April 22, 1916; No. 5076 Cpl. F. H. Phillips, 
dated April 9, 1916; No. 2321 Pte. KE. Burgess, dated April 25, 1916; No. 6553 
Pte. P. Peters, dated April 26, 1916; No. 7384 Pte. G. A. Beratta, dated’ April 26, 
1916 ; No. 6656 Pte, A. J. Elv’e, dated April 26, 1916; No. 1109 Pte. B. M. Palmer, 
dated April 26, 1916; No. 4360 Pte. H. C. Pinner, dated April 26, 1916; No. 573 
Pte. F. K, Antcliff, dated April 26, 1916; No. 2902 Pte. A. Bradshaw, dated April 26, 
1916; No. 11871 Pte. H. G. Craig, dated April 26, 1916; No, 10803 Pte. KE. Whiles, 
dated April 26, 1916; No. 4771 Pte. W. J. Watkins, dated April 26, 1915; No. 8054 
Pte. H. Lewis, dated April 26,1916; No. 10670 Pte. J. KE. Prior, dated April 26, 1916; 
No, 20636 Pte. R. W. Davison, dated April 26, 1916; No. 2067 Pte. A. Glover, dated 
April 27, 1916; No. 7740 Pte. A. Rogers, dated April 27, 1916; No. 12320 Vte. 8S. 
Wells, dated April 27, 1916; No. 10593 Pte. H. M. Horwell, dated May 1, 1916; 
No. 2107 Pte. W. H. Boorman, dated May 1, 1916; No. 19400 Cpl. H. W. Jackson, 
dated May 1, 1916; No. 7774 Pte. B. G. Sellars, dated May 1, 1916; No. 5690 
Pte. II. E, Breese (re-appointed), dated May 1, 1916; No. 565 Pte. J. T. Robson, 
dated May 1, 1916; No. 6650 Pte. J. Sharp, dated May 1, 1916; No. 106419 Pte. 
H. A. L. Bickham, dated May 1, 1916; No. 10695 Pte. R. Holt, dated May 1, 1916; 
No. 7348 Pte. R. H. Warrell, dated May 2, 1916; No. 6510 Pte. A. H. White, dated 
May 2, 1916; No. 7523 Pte. G. Harris, dated May 2, 1916; No. 7537 Pte. J. Bryers, 
dated May 2,1916; No. 2662 Pte. R. E. Conway, dated May 4, 1916; No. 7663 Pte. EK. S. 
Dyer, dated May 4, 1916; No. 3919 Pte. W. Harriman, dated May 5, 1916; No. 19549 
Pte. A. H. Chambers (re-appointed) dated May 8, 1916; No. 7764 Pte. N. Cartwright, 
dated May 8, 1916; No. 8577 Pte. J. Lenny, dated May 9, 1916; No. 10478 Pte. B. Fair- 
brother, dated May 9, 1916 ; No. 10488 Pte. O. Lodge, dated May 9, 1916; No. 10426 
Pte. T. Way, dated May 9, 1916; No. 10439 Pte. F. Callaghan, dated May 9, 1916; 
No. 10516 Pte. J. Hodgson, dated May 9, 1916; No. 10492 Pte. H. Maddox, dated 
May 9, 1916; No. 10199 Pte. J. Webster, dated May 9, 1916; No. 7816 Pte. B. O'Neill, 
dated May 11, 1916; No. 10024 Pte. J. H. Lowes, dated May 11, 1916; No. 1008 
Pte. A. J. Carey, dated May 11, 1916: No. 4979 Pte. H. R. Dunbar, dated May 11, 1916 ; 
No, 4351 Pte. W. G. Rodber, dated May 11, 1916; No. 4930 Pte. T. Ware, dated 
May 11, 1916; No, 1006 Pte. G. Gibson, dated May 23, 1916; No. 5295 Pte. H. 
Desperques, dated May 24, 1916; No, 4394 Pte. J. M. Hird, dated May 29, 1916; 
No. 5724 Pte. A. G. T. Brown, dated May 29, 1916; No, 11585 Pte. F. J. Cattell, 
dated May 29, 1916 : No. 11475 Pte. J. Keogh, dated May 29, 1916: No. 7935 Pte. T. 
Green, dated May 31, 1916; No. 11992 Pte. J. Kelly, dated May 31, 1916; No. 5879 
Pte. A. G. A. Mines, dated May 31, 1916; No. 6762 Pte, T. Tomlin, dated May 31, 
1916 ; 5132 Pte, (+. H. MacFarlane, dated June 2, 1916; No. 4639 Pte. F. Beesley, 
dated June 9, 1916; No. 7918 Pte. T. Beale, dated June 9, 1916; No. 3832 Pte. W. 
Commons, dated June 9, 1916; No. 5615 Pte. A. G. Cook, dated June 9, 1916; No. 
4056 Pte. G. Lambert, dated June 9, 1916; No. 6036 Pte. L. !*. North, dated June 9, 
1916; No. 15899 Pte. H. G. Piper, dated June 9, 1916; No. 4576 Pte. R. Davies, 
dated June 9, 1916; No. 20134 Pte. H. J. Fisher, dated June 12, 1916 ; No. 7900 Pte. 
L. F. McIntosh, dated June 12, 1916; No. 10019 Pte. H. Sneddon, dated June 12, 
1916; No. 10063 Pte. F. Cheaterman, dated June 12, 1916; No. 10005 Pte. J. Larner, 
dated June 12, 1916; No. 6465 Pte. C. Todd, dated June 12, 1916; No. 10068 Pte. E. 
Fox, dated June 12, 1916; No. 10117 Pte. J. Elliott, dated June 12, 1916; No. 10017 
Pte. J. Manson, dated June 12, 1916; No. 10070 Pte. D, B. Gibb, dated June 12, 1916; 
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No. 5391 Pte. J. Hedley, dated Juue 12, 1916; No. 5923 Ptc. J. T. Deakins, dated 
June 12, 1916; No. 12593 Pte. J. Hewitt, dated June 12, 1916; No. 1442 Pte. 8. E. 
Minns, dated June 12, 1916; No. 7585 Pte, G. Thomas, dated June 12, 1916; No. 7562 
Pte. W. F. Wilson, dated June 12. 1916 ; No. 12366 Pte. W. H. Wildey, dated June 13, 
1916; No. 15099 Pte. A. Bye, dated June 13, 1916; No. 16149 Pte. J. Milroy, dated 
June 13, 1916; No. 3041 Pte. F. Tanner, dated June 13, 1916; No. 11226 Pte. P. J. 
Kewell, dated June 13, 1916; No. 10773 Pte, J. Ashley, dated June 15, 1916; No. 
5967 Pte. P. J. Hill, dated June 19, 1916; No. 1595 Pte. J. Goodrick, dated June 19, 
1916; No. 8437 Pte. J. (+. Harrison, dated June 19, 1916; No. 20013 Pte. J. Dawson, 
dated June 19, 1916; No. 5606 Pte. O. B. Finch, dated June 19, 1916; No. 2715 
Pte. T. Galt, dated June 19, 1916; No. 20810 Pte. H. Hunt, dated June 19, 1916; 
No. 4046 Pte. C. A. Cowin, dated June 19, 1916; No. 10395 P’te. EF. H. Bullough, dated 
June 22, 1916; No. 10821 Pte. J. J. Dilbey, dated June 22, 1916; No. 10747 Pte. P. 
Hackett, dated June 22, 1916; No. 10792 Pte. W. Lane, dated June 22, 1916; No. 
10410 Pte. T. Morris, dated June 22, 1916; No, 10797 Pte. J. A. Robinson, dated 
June 22, 1916; No. 10906 Pte. W. Stott, June 22, 1916; No. 10421 Pte. F. H. Todd, 
dated June 22, 1916; No. 11023 Pte. A. Gardner, dated June 26, 1916; No. 10696 
Pte. G. H. Hale, dated June 26, 1916; No. 12389 Pte. W. Lacey, dated June 2ti, 
1916; No. 10834 Pte. J. Neary, dated June 26, 1916; No. 1810 Pte. A. F. Purdy, 
dated June 1916; No. 11921 Pte. L, Bridges, dated June 27, 1916: No. 11933 
Pe. E. Hassett, dated June 27, 1916; No. 12647 Pte. T. Norris, dated June 27, 1916 ; 
No. 12601 Pte. F. Padlev. dated June 27, 1916; No. 12579 Pte. H. A. Perkins, dated 
June 27, 1916; No. 10129 Pte. J. C. Simpson, dated June 28, 1916. 


ADVANCEMENT OF PRIVATES (CORPS PAY). 


The following advancements in rate of Corps Pay will take effect from the dates 
specitied :— 
To BE ADVANCED TO THE THIRD Rate (aT 8D.) FROM APRIL 10, 1916. 
«ls Orderly. —No. 2186 H. E. Jenkins. 


To BE ADVANCED To THE TurRD Rate (aT 8D.) FROM JuNE 28, 1916. 


«ls Orderlies.—No. 4430 J. Adderley, No. 3002 J. Karam, No. 6552 W. Craib. 
No. 2040 J. H. Freeston, No, 19974 J. Wainwright, No. 6884 J. Griffin, No. 2088 
J. Clarke, No, 5253 J. A. Kelsey, No. 1745 L. F. Songhurst, No. 14456 J. Robinson, 
No. 28 J. Bracken, No, 18652 T. Playle, No. 3109 &. Rice, No. 5202 J. W. Hayter, 
No. 5 T. Molloy, No. 10679 L. A. Upfold, No. 17797 H. F. Scott, No. 19487 E 
Devall, 19868 A. EK. Harris, No. 19797 A. J. Hughes, No. 5532 F. E. ‘Lawrence, No. 
5786 F. Burgess. No. 17494 F. Peckham, No. 2779 G. H. Williams, No. 7220 F. S. 
Shipley, No. 10066 A. Clarkson, No. 19290 A. E. Horlock, No. 5698 J. Brownlie, No. 
2074 C. Bowen, No, 151 G. A. T. Dashficld, No. 20850 P. Thomas, No. 5066 T. Brown, 
No, 5312 R. G. Slater, No. 6461 G. W. Chapman, No. 14896 R. Ritchie, No. 5937 F. A. 
Withers, No. 6363 L. M. Herbert, No. 7390 C. Orme, No. 6331 W. E. H. C. Fairfield, 
No. 7707 E. E. Sheppard, No. 7246 'T. Hickey, No. 18056 E. Yates, No. 14901 J. W. H. 
Smith, No. 14348 J. Astley, No. 17407 H. Howard, No. 7386 W. Dunn. 

As Clerks.-No. 7085 H, G, Goodall, No. 4834 R, L. Keating, No. 8443 W. T. 
Herrick. 

1s Cooks.—No. 16162 A. C. Rose, No, 17212 I’. Haskell. 


To BE ADVANCED TO THE FourTH RaTE (aT 6D.) FROM JUNE 28, 1916. 


As Orderlies.—No. 6767 W. Duggan, No. 10345 S. Eastwood, No, 7825 D. Morrison, 
No. 4496 H. H. Brown, No. 16149 J. Milroy, No. 5812 J. Duncan, No. 6760 W. Paull, 
No. ee A. E. Haynes, No. 12642 W. Mellors, No. 6860 A. W. Brooks, No. 7273 
T. z peetts No. 7154 T. immonda, No. 2088 M. Neville, No. 7243 H. Baxter, 
No. 371 F. . Crow, No. 17006 R. Mair, No. 10790 A. B. Langley, No. 8757 F. A. 
Noon, TN atts P. Hanson, No. 4388 D. P. Humpbris, No, 8924 C. Jones, No. 7400 
J. Boura, No, 10225 K. Sellens, No, 4531 W. G. Rodber, No. 20138 T. Stenhouso, 
No. 10893 H. M. Howell, No, 2107 W. H. Boorman, No. 7774 B. G. Sellars, No. 5690 
H. E. Brecze, No. 6650 J. Sharp, No. 4930 T. Ware, No. 9773 L. F. Turner, No. 10491 
A. Martin, No. 10654 F. H. Browne, No. 12436 R. W. H. Beaumont, No. 1006 G. 
Gibson, No. 19187 C. V. Hunt, No. 5295 H. Desperques, No. 1067 R. L. Laversuch, 
No. 9112 F. J. G. Spain, No. 9115 W. T, Blewitt, No. 10396 G. Cullwick, No. 3699 
G. H. Cotterell, No. 6967 C. Cross, No. 3724 R. McEvoy, No. 5919 E. F. Newman, 
No. 7536 A. Pooley, No. 6642 P. T. Beaumont, No. 7512 A. R. Tait, No. 653 J. Welsh, 
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No. 6406 T. J. Reid, No. 1887 C. Wood, No. 4354 A. Bowman, No. 19717 H. Collins, 
No. 7625 W. G. P. Stallard, No. 2540 V. A. Brock, No. 4471 R. Clarke, No. 2554 W. 
McKeown, No. 3525 E. Wright, 3110 E. Newman, 5152 H. A. Spencer, No. 2821 E. 
Burgess, 6558 P. Peters, No. 3811 E. Ilott, No. 20051 F. Moore, No. 4394 J. M. Hird, 
No. 5724 A. G. T. Brown. No. 11585 F. J. Cattell, No. 11475 J. Keogh, No. 7764 N. 
Cartwright, No. 19549 A. H. Chambers, No. 2203 P. Beirne, No. 6032 G. K. Coad. 
No. 2966 8. A. Hodgetts, No. 6525 F. W. T. Hurley, No. 12554 J. Lloyd, No. 5234 
H. St. J. Mills, No. 5558 J. C. Vickers, No, 10475 J. Baggot, No. 1334 J. T. Austin, 
No. 1737 R. Glenton, No. 1807 W. J. Cahill, No. 7291G. W. Dumbrell, No. 3845 W. 
Hewitt, No. 5153 T. Cole, No. 19831 R. C. Galo, No. 12320 S. Wells, No. 5779 J. 
Murphy, No. 11871 H. G, Craig, No. 8936 F. C. Jackson, No. 1471 E. A. Cove, No, 7348 
R. H. Warrell, No. 6510 A. H. White, No. 7160 S. Gale, No. 7523 G. Harris, No. 7537 
J. Bryers, No. 6969 J. Harlo, No. 7848 A. Hutt, No. 6933 C. Kitchen, No. 7668 E. S. 
Dyer, No. 10024 J. H. Lowes, No. 7816 B. O'Neil, No. 1008 A. J. Carey, No. 4979 H.R. 
Dunbar, No. 4081 P. F. O’Brien, No. 9572 J. L. Thomson, No. §132 G. H. McFarlane. 
No. 7230 E. Berry, No. 7284 C. J. Skilton, No. 2267 F. W. Parsons, No. 20134 H. J. 
Fisher, No. 7582 W. F. Wilson, No. 12366 W. H. Wildey, No. 11226 P. J. Kewell, No, 
4390 T. Barlow, No. 4159 T. A. Howell, No. 10764 C. Shelton, No. 7626 J. M. Barnett, 
No. 7623 E. Hands, No. 7644 I. Sandever, No. 732 KE. Bountiff. 

These advancements are subject to the conditions laid down in paragraph 35 Standing 
Orders for the Royal Army Medical Corps, 1914. 


SANITARY ORDERLIES. 


The following Privates are advanced to the fourth rate of Corps Pay at 6d. as 
Sanitary Orderlies from the dates specified :— 

No. 20746 G. Stubbs, dated May 5, 1916; No. 9388 H. G. Hartwell, dated May 5, 
1916; No. 5009 T. H. Eales, dated May 9, 1916. 


BUGLERS. 


The undermentioned boy was appointed Bugler from the date specified :-- 
No. 9927 8. D. Robinson, dated October 6, 1914. 


REPOSTING TO CORPS, 

The undermentioned Non-commissioned Officers rejoined the.Corps on the dates 
specified :— 

No, 11440 Staff-Serjt A. Farmer, from Territorial Force, April 7, 1916 ; No. 10327 
Staff-Serjt. J. C. Carder, from Territorial Force, April 20, 1916; No, 18577 Qmr.- 
Serjt F. L. Reid, from Colonial Government, April 27, 1916; No. 12411 Staff-Serjt. 
A. A. Sims, from Colonial Government, June 19, 1916, 


AMENDMENTS—CORPS ORDERS, 


DecoparTions. 


In Corps Order dated April 10, 1916, under the heading ‘‘ Médaille Militaire” for 
‘No. 88662 Driver E, Smith, R.F.A., formerly No. 36288 R.A.M.C.,” read ‘* No. 54989 
Serjt. Smith, E.” 


PRoMOTION CANCELLED. 
The promotion to the rank of Corporal of No. 325 Pte. J. Olark, notified in Corps 
Order dated April 10, 1916, is hereby cancelled. « 
ADVANCEMENTS—Corrs Pay CANCELLED, 
In Corps Order dated April 10, 1916, the advancement to the 4th rate of Corps Pay 
as Orderly of No. 7637 Pte. J. T. Dexter is hereby cancelled. 
Non-Europgean Section R,A.M.C.—ADVANCEMENT OF Privates (Corps Pay). 


The following advancements in rate of Corps Pay will take effect from June 26 
1916 :— 
To be advanced to the Fourth Rate (at 6d.). 
As Orderlies.—No, 3 E. Berton, No. 19 R. Oampbell. 
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ROYAL ARMY MEDICAL COLLEGE. 


LI8T OF BOOKS ADDED TO THE LIBRARY DURING THE MONTHS OF 
APRIL, MAY AND JUNE, 1916. 


| 
Thule of Work and Author Edition] Date | How obtained 
on | i 
Water Purification Plants and their Operation. By ' 1915 _ Library Grant. 
Milton F. Stein } | ; 
The Elements of Military Hygiene. By P. M. 1914 ” ” 
Ashburn . 
Papers by Officers of the Medical Corps, U.S. Army, | 1912), ae 


read before the 15th International Congress of 
Hygiene and Demography, Washington, 1912 ' 
Annual Report of the Surgeon-General of the Public | 1915; Editor, Journal. 
Health Service of the United States for the ' ‘ 
Fiscal year 1915 \ 
The Effects of High Explosives upon the Cases 1916 | 
Nervous System. By Major F. W. Mott, M.D., ! 
F.R.S., R.A.M.C.(T.) : 
Cerebrospinal Fever. By Foster and Gaskell han 1916 
Proceedings of the Medical Association of the 1916 
Isthmian Canal Zone, for the Half-year Octo- 
ber, 1914, to March, 1915. Vol. vii. Part 2 | ' ‘ 
Reports to the Local Government Board on Public | 1916 | 45 Pe, 
Health and Medical Subjects. New Series. ' i i 
No. 110. Reports on Cerebrospinal Fever 
Victoria Department of Public Health. Cerebro- | 1916 ; 
spinal Meningitis. Report of the Departmental 
Medical Committee, December, 1915 i 
The International Military Digest. Annual for 1915 1916 : ae ” 
Handbook of the French Army, 1914 . 1914 | Commandant’s 
1 u Office. 
1915 Commandant's 
Office, 
1915-16 Director. General, 


” ” 


Exposition Universelle et Internationale de San 
Francisco, La Science Frangaise. 2 vols 
Kriegschirurgische Hefte der Beitriige zur Klinischen 


Chirurgie. Band xcvi, Heft 4; Band xevii, M.S. 
Hefts 1 to 5; Band xeviii, Hefts 1 to 5 
Report of the Surgeon-General United States Army | 1915 War Office. 
to the Secretary of War, 1915 | 
Lister Institute of Preventive Medicine. Report ; 1916 a “i 
for 1916 | 
Kriegschirurgische Tatigkeit. Von Prof. Dr. L. | 1916 ‘- es 
Dreyer | 
Die Willkiirlich bewegbase Kiiustliche Hand. Von 1916 és . 
F. Sauerbruche 
Die Immunitiitslehre und Cleren praktische, &c. | 1916 a GY 
Von Med. Dr. A. Forbat ‘ 
The Fauna of British India: Rynchota, vol. vi. 1916 Secretary of 
Homoptera. Appendix. By W. L. Distant State for India in 
! Council. 
Year Book of the Royal Society se oe on 1916 | Royal Society. 
A Monograph of the Tsetse Flies. By E. E. Austen | 1903 Presented by 
i Surgeon-General 
Sir D. Bruce, 


C.B., F.R.S. 


Lieut.-Col. Sir J. Fayrer, Bt., M.D., R.A.M.C. (retired), and Major F. D. 8 
Fayrer, I.M.S., have most generously presented to the library of the Royal Army 
Medical College a very large number of books from the library of the late Sir Joseph 
Fayrer, Bt., K.C.S.I., M.D., F.R.S. The list comprises medical and other works 
of great value and interest, and will be highly appreciated by all the officers of the 
Royal Army Medical Corps. 
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ROYAL ARMY MEDICAL CORPS OFFICERS’ 
BENEVOLENT SOCIETY. 


PROCEEDINGS OF 4 COMMITTEE MEETING HELD aT THE Wak OFFICE ON FRIDAY, 
Jory 14, at 3 P.m., my Room 357. 
Present. 

Surg.-Gen. M. W. Russell, C.B., in the Chair. 

Surg.-Gen. Sir David Bruce, C.B., F.R.8. 

Col. J. Stevenson. 

Lieut.-Col. E. M. Wilson, C.B., C.M.G., D.S.0. 

Lieut.-Col. E. M. Pilcher, D.S.O. 

Lieut.-Col. A. B. Cottell. 

(1) The Minutes of the last Meeting were read and confirmed. 

(2) It was noted that a further donation of £25 has been received from the Medical 
Insurance Agency, and that a letter of thanks from this Committee has been sent. 

(3) With reference to the resolution embodied in Minute 8 of the last Annual 
General Meeting regarding the division of the combined working expenses of this 
Society and the Royal Army Medical Corps Fund, it was resolved: ‘‘That from 
January 1, 1917, this Society shall contribute one-third of the working expenses, 
the Royal Army Medical Corps Fund having agreed to pay the other two-thirds of the 
combined working expenses. 

(4) It was noted that the sum of £60 10s., being donations earmarked for the 
orphans of Officers holding temporary commissions in the Royal Army Medical Corps, 
has been transferred to the Officers’ Benevolent Branch of the Auxiliary Royal Army 
Medical Corps Funds, in accordance with Minute 7 of the Annual General Meeting. 

(5) An application for a grant from the orphan daughter of Lieut.-Col. A. T. was 
considered. The orphan submitted a medical certificate that she is blind in both 
eyes. It was resolved that she be given a grant at once of £20. 

July 15, 1916. F. W. H. Davie Harnis, Lieut.-Col., Secretary. 


ROYAL ARMY MEDICAL CORPS FUND. 


PROCEEDING OF A CoMMITTEE MEETING HELD AT THE WaB OFFice on FRipay, 
JuLy 14, 1916, at 2.30 P.m., 1s Room No. 357. 
Present. 

Surg.-Gen. M. W., Russell, C.B., in the Chair. 

Surg.-Gen. Sir David Bruce, C.B., F.R.8. 

Lieut.-Col, E. M. Wilson, U.B., C.M.G., D.S.9. 

Lieut.-Col. E. M. Pilcher, D.S.O. 

Lieut.-Col. G, St. C. Thom. 

Major W. Ward. 

(1) The Minutes of the last Meeting were read and confirmed. 

(2) It was noted that £616 18s. 4d. has been received, in grants, from Units, for 
the General Relief Fund, during the past quarter. A detailed list of contributions is 
attached hereto. 

(3) Sanction was given for the following grants which have been made from the 
General Relief Fund during the quarter ending June 30, 1916 :— 


List oF RECIPIENTS FROM THE GENERAL RELIEF FUND FOR THE QUARTER 
ENDING JuNE 30, 1916. 
No, Name Axe District Grant Total Remarks 
481... Mrs.C.G. .. — .. Aldershot .. £2... x4... Towards Hospital  stop- 
: pages for confinement. 
Husband totally disabled. 
Three children. 
482 .. Mr.G@.G. .. 47... Aldershot .. 4.. 22.. Blind. No occupation. 
Wife paralysed. 
483 .. Mr.M.Q. .. 44... Aldershot .. 4... 8 .. Unable to work owing to 
ill-health, 
484 .. Mrs.G.C. .. 36... London .. 4.. 4 .. Husband lately deceased. 
Three children. 
(4) It was noted that the additional £100, voted by the Annual General Meeting 
towards the expenses of the Band, has been paid. 
(5) The following resolution passed by the Annual General Meeting of the Royal 
Army Medical Corps Ofticers’ Benevolent Society was considered :— 
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“ That in the opinion of this Society the present division ot the combined working 
expenses of the Royal Army Medical Corps Fund and the Royal Army Medical Corps 
Officers’ Benevolent Society is not equitable, that representation should be made to 
the Royal Army Medical Corps Committee on the subject, proposing that the Royal 
Army Medical Corps Fund should pay two-thirds and the Benevolent Society one-third 
of such expenses.’’ 

After considerable discussion on the subject it was resolved on the proposal of 
Lieut.-Col. E, M. Pilcher, seconded by Surg.-Gen. Sir David Bruce, ‘‘ That the 
proposal of the Royal Army Medical .Corps Officers’ Benevolent Society be adopted 
from January 1 next, and that this Fund should bear two-thirds of the combined 
working expenses from that date.” 

(6) A letter was read from the Bankers saying that the investments set out in 
Minute 7 of the last Committee Meeting have been made. 

(7) The Band Accounts were considered and passed, and are attached to these 
Proceedings. 

(8) The sum of £60 for the General Relief Fund, which was shown in the list of 
contributions for the quarter ending March 30 last, as received from Lichfield, was 
given by the Central Hospital, Lichfield. 

(9) Lieut.-Col. Wilson proposed the following Resolution which was seconded by 
Lieut.-Col. Pilcher: ‘*That the maximum grant that may be given from the General 
Relief Fund be raised from £4 to £6 in six months,” Col. Wilson said that he 
considered that a sum of £4 was not enough to meet some cases of distress, such as 
from death for funeral expenses, whereas #6 would be, also in some cases of illness. 
He thought that for ordinary cases of relief £4 was sufficient, but there were other 
cases when it was not. The Resolution was adopted. 

July 15, 1916. F. W. H. Davie Hasnis, Lieut.-Col., 

Secretary. 


GENERAL RELIEF FUND. 
Contributions received during the quarter ending June 30, 1916. 
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ROYAL MEDICAL BENEVOLENT FUND. 


11, Chandos Street, 
Cavendish Square, 
London, W. 
July 3, 1916. 


TO THE EDITOR OF ‘‘ THE JOURNAL OF THE ROYAL ABMY MEDICAL CORPS.” 


Dear Str,—The Royal Medical Benevolent Fund, the Great Benevolent Society of 
the medical profession, is sorely in want of money now. 

Though in ordinary times the medical profession supports its own poor, in these 
War times this is no longer possible. At the May meeting the Committee had a 
balance of only £17 in hand, and at the June meeting was faced with a deficit of £16. 
The demands were heavy and had to be met, and this could only be done by with- 
drawing £500 from the bank. 

As the direct outcome of the War, not only are the ordinary cases of poverty greatly 
increased in number, but an entirely new class of case has arisen urgently requiring 
relief, in which without actual poverty there is great temporary distress—distress, 
however, which it is hoped will relieve itself soon after the War is over and the 
doctors serving return to their civil duties. 

At the outbreak of war, the medical profession responded freely to the Nation's 
call. The Territorial medical officers were at once called out, and other medical men 
volunteered. Both alike had to leave their practice at very short notice, aud often 
without being able to make adequate provision for its continuance and maintenance 
during their absence. Their pay went but little way to supply the loss which their 
absence entailed, for the working expenses of the practice could not be materially 
reduced. The result was that many families found themselves in very straitened 
circumstances. Rent, rates and insurance brook no delay, but, worst of all, school 
bills could not be paid, and if help had not been quickly forthcoming, the children 
would have suffered for the patriotism of their father. 

The following are typical of the cases with which our Fund has had to deal :— 

A young doctor who had only been in practice a few years, volunteered for Service, 
and was killed in action a few days later, He left a widow, aged 35, with two young 
boys, aged 3$ and 1 year, entirely without means, The Fund voted £25 for her 
immediate necessities, and put her into communication with the Officers’ Families 
Association which gave further help. 

A practitioner, aged 38, carning £700 to £800, volumteered for Service, leaving his 
practice in the hands of a neighbour who was not a success. There were two young 
children, and another baby was born shortly after the husband left. The wife con- 
tracted pneumonia and nearly died. A resident patient had to leave the house. Rent 
and other expenses led to a debt of about £80. This the doctor could not meet, and he 
hurried back from the trenches to save his home from being sold up. The Fund voted 
£25, the Guild gave ¢15, the Ofticers’ Families Association £25, and the Professional 
Classes War Relief Council further belp, with the result that he returned to the front 
with his immediate anxieties relieved. 

A Captain in the Territorials was called out and had to leave his practice in the 
hands of a Locum who proved a failure. There were seven children, aged 2 to 14. 
Financial difficulties arose and payment of the school fees became impossible. 
Between the Fund and Guild, and Officers’ Families Association, the necessary fees 
were raised, and clothing which was greatly required provided. 

These cases show well the way in which the Fund works, not only by giving relief 
itself in money and kind, but also by obtaining through co-operation with other 
benevolent societies, more substantial assistance than it could afford alone. 

But there is another class in which the distress is perhaps even greater and 
adequate relief more difficult. It is that of men who left home and a good practice in 
vigorous health and who have come back, crippled by wounds or with health impaired, 
to a practice severely damaged by their absence, and without the strength or energy 
to regain the practice and position which they sacrificed. 

Our Fund has set apart a special sum to meet emergency claims of this kind, yet 
the demands are so great that it will soon be exhausted. We cannot now rely on the 
profession alone to supplement it largely, for the Medical Profession, like all other 
professions, is hit very hard by the War, and has no longer its old resources to draw 
upon. 
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What is required is an emergency fund, large enough to deal adequately with these 
emergency cases arising directly out of the war, and for this we are driven to appeal 
to the public as well as to our own profession. 

We trust that our appeal will meet with a liberal response both from the public 
and from the medical profession, for unles# fresh funds are quickly forthcoming, it 
will be impossible to continue the relief which is so urgently required. 

We are, 
Faithfully yours, 
JoHN TWEEDY, President, 
Samuget West, Hon. Treasurer, 
G. Newton Pitt, Hon. Secretary. 


EXCHANGES, &c. 


The charge for inserting Notices respecting Exchanges in the Royal 
Army Medical Corps is 5/- for not more than five lines, which should be 
forwarded by Cheque or P.O.0., with the notice, to Messrs. G. STREET - 
‘and CO., Ltd., 8, Serle Street, London, W.C., not later than the 22nd of 


the month. 
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A free issue of twenty-five reprints will be made to contributors of Original 
Communications, and of twenty-five excerpts of Lectures, Travels, and Proceedings 


of the United Services Medical Society. 


Any demand for excerpts, additional to the above, or for reprints, must be for- 


warded at the time of submission of the article for publication, an 


will be charged for 


at the following rates, and additional copies at proportionate rates :— 


| 
i 
' 


Extra ror Covers ror Repairs 


Cheaper 

As Journal, |Ax Journal, Qnpe Pope 
Printed on! Plain,” prnted‘on| Pike 

Front | Unprinted Front | Unprinted 


1 
I 
Nowsar | Nomser Grats OE Gianoe 
or or or Reprixta | EXCERPTS * 
Rerrixvts| Paces 
j 2a 4. 284. 
¢ 4 0329 012 
12 8 050 023 
16 os 3 0 311 
4 034 015 
25 8 060 029 
16 010 6 050 
4 046 0 110 
st) 8 07 6 03s 6 
| 16 013 3 0 510 
4 060 0o3si1 
100 | H 8 010 0 0 410 
i 16 018 6 07 6 
i 4 096 045 
200! 8 015 0 067 
16 160 09 8 


|. 10 7 6 9 0 4 10 


* These are not arranged as Reprints. but appear precisely as in the Journal with any other matter that 
may happen to appear on the frst and last pages of the particular excerpt ordered. 


Cases ror Bixpinc Vorumes.—Strong and useful cases for binding can be 
obtained from the publishers at the undermentioned rates :— 
Covers, Is. 8d. net; binding, 18. 6d. 
These charges are exclusive of cost of postage. 
In forwarding parts for binding the name and address of sender should be 


enclosed in parcel. 


All Applications for Advertisements to be made to— 
G. STREET & CO., Lrp., 8, Serre Street, Lonpon, W.C. 
The back outside cover is not available for advertisements. 


The above figures are subject to 15 per cent. increase. 
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Rotices. 


EDITORIAL NOTICES. 


The Editor will be glad to receive original communications upon professional 
subjects, travel, and personal experiences, etc. He will also be glad to receive items 
of news and information regarding matters of Interest to the Corps from the various 
garrisons, districts, and commands at home and abroad. 


All such Commanioations or Articles accepted and published in the 
“Journal of the Royal Army Medical Corps" will (unless the Author notifies 
at the time of submission that he reserves the copyright of the Article to 
himself) become the property of the Library and Journal Committee, who 
will exercise full copyright powers concerning such Articles. 

Matter intended for the Corps News should reach the Editor not later than the 
15th of each month for the following month’s issue. Notices of Births, Marriages, 
and Deaths are inserted free of charge to subscribers and members of the Corps. 
All these communications should be written upon one side of the paper only; they 
should by preference be type-written, but, if not, all proper names should be written 
in capital letters (or printed) to avoid mistakes, and be addressed The Editor, 
“ JOURNAL oF THE Roya ARMY Mepicat Corps,” War Office, Whitehall, London, 8. W. 


Communications have been received from Colonels C. A. Ballance, C. S. Wallace, 
C.M.G. ;‘ Lieutenant-Colonels F. E. Fremantle, P. Sargent, G. Holmes, A. Primrose ; 
Majors J. M. Atkinson, C. A. Duggan, F. W. W. Dawson, A. Don, E. S. Ryerson ; 
Captains A. Stokes, J. A. Ryle, E. Glynn, F. B. Gurd, E. B. Cunson, J. Parkinson, 
H. V. Drew, A. D. Haydon, T? G. Moorhead, C. H. Shearman, W. Garton, R. G. 
Abercrombie, N. P. L. Lumb; Lieutenant J. Vickers; R. T. Leiper, D.Sc., M.B. 


The following publications have been received :— 

British : The Practitioner, The Royal Engineers’ Journal, The Indian Journal of 
Medical Research, Guy's Hospital Gazette, The Hospital, The Medical Journal of South 
Africa, Transactions of the Society of Tropical Medicine and Hygiene, The Journal of 
Tropical Medicine and Hygiene, The Lancet, The Medical Review, The Medical Press 
and Circular, Red Cross and Ambulance News, St. Bartholomew's Hospital Journal, 
Tropical Diseases Bulletin, Tropical Veterinary Bulletin, The Medical Journal of 
Australia, The Indian Medical Gazette, The Journal of State Medicine, The Army 
Service Corps Journal, Public Health, The British Journal of Surgery, The Middlesex 
Hospital Journal, R.A.M.C. Depot Magazine, The St. Thomas's Hospital Gazette, The 
Journal of Infectious Diseases. 


Foreign: Revista de Saniddd Militar, Memorias do Instituto Oswaldo Cruz, Norsk 
Tidsskrift fur Militaermedicin, l'Ospedale Maggiore, Russian Naval Medical Journal, 
Bulletin de la Société de Pathologie Exotique, Bulletin de U Institut Pasteur, United 
States Naval Medical Bulletin, Office International d'Hygiene Publique, The Medical 
Surgeon. 
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MANAGER'S NOTICES. 


The Jounwat or tHe Royat Anuy Mupicat Corps is published monthly, six 
months constituting one volume, a volume commencing on 1st July and lst January 
of each year. 


The Annual Subsoription is 21 (which includes postage), and should commence 
either on 1st July or 1st January; but if a subscriber wishes to commence at any 
other month he may do s0 by paying for the odd months between Ist July and lat 
January at the rate of 1s. 8d. (one shilling and eightpence) percopy. (All subscriptions 
are payable in advance.) 


Single copies can be obtained at the rate of 2s. per copy. 


The Corps News is also issued separately from the Journal, and oan be subscribed 
for at the rate of 2s, (two shillings) per annum, including postage. Subscriptions 
should commence from Ist July each year; but if intending subscribers wish to com. 
mence from any other month, they may do so by peying for the odd months at the 
rate of 9d. per copy. (All subscriptions are payable in advance.) 


Officers of the Royal Army Medical Corps possessing Diplomas in Public Health, 
etc., are kindly requested to register their special qualifications at the War Office. 
Letters of complaint are frequently received from officers stating that thelr 
special qualifications have not been shown in the Distribution List which is pub- 
lished as a supplement to the Journal in April and October of each year. As, 
however, the particulars of this list are supplied from official sources, officers 
are reminded that unless the possession of Diplomas, etc., has been registered at 
the War Office, no entry of such qualifications can be recorded in the Distribution 
List. 


Lettera notifying change of address should be sent to the Hon.” 
“Journal of the Royal Army Medical Corps,” War Office, Whitehall, Lendon, 
S.W., and must reach there not later than the 20th of each month for the 
alteration to be made for the following month's issue. 


It is requested that all Cheques or Postal Orders for Subscriptions to the 
Journal, Corps News, Reprints, etc., be crossed ‘ Holt & Co.” and made payable 
to the “ Hon. Manager, Journal R.A.M.C..” and not to any individual personally. 


All communications for the Hon. Manager regarding subscriptions, etc., should 
be addressed to 
Tas Hon, Manaczs, 
“‘Jounmat or tHe Royat Anuy Mzpicat Cozps,” 
Was Orrics, Warrssaty, S.W. 
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EXTRACT FROM THE “LONDON GAZETTE,” TUESDAY, JULY 25, 1916. 
Whitehall, 
July 22, 1916. 

Tho King has been pleased to give and grant unto the undermentioned otticers His 
Majesty’s Royal licence and authority to accept and wear Decorations (as stated 
against their respective names) which have been conferred upon them by His 
Highness the Sultan of Egypt, in recoguition of valuable servicos rendered by them : 

THirp CLass oF THE ORDER OF THE NILE. 

Lieut.-Col. Frederick Fitzgerald Curroll, M.B., Royal Army Medical Corps, 
Principal Medical Otticer, Egyptian Army. é 

Maj. John Powell, M.B., Royal Army Medical Corps, late Egyptian Army. 

EXTRACT FROM FIFTH SUPPLEMENT TO THE “LONDON GAZETTE,” 

TUESDAY, JULY 25, 1916. 


War Office, 
July 27, 1916, 

His Majesty the King has been graciously pleased to approve of the appointment 
of the undermentioned oiticers to be Companions of the Distinguished Service Order, 
in recognition of their gallantry aud dovotion to duty in the Field :— 

‘Temp. Capt. Walter Dawson, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty when dressing the wounded aud 
directing stretcher-bearers in the firing line. At dusk he searched the Front himself 
under heavy rifle fire till every wounded man had been removed. 

Capt. William Archibald Miller, M.B., Royal Army Medical Corps, Special Reserve 
(attached 22nd (S) Battalion, Royal Fusiliers). 

For conspicuous gallantry and devotion to duty. Captain Miller followed the 
front line of our attack over ground swept by shell, machine gun and rifle fire. He 
searched in every direction for wounded, and gained valuable information regarding 
the situation. ‘This he at once communicated and again continued his search for 
wounded. This officer has on previous occasions shown distinguished gallantry, 
Temp. Lieut. Lionel Matthew Rowlette, Royal Army Medical Corps (attached Ist 
Battalion, Welsh Guards). 

For conspicuous gallantry and devotion to duty. During a heavy bombardment 
he crawled across the open for a considerable distance to attend to two wounded mon. 
Later he went out again aud, although twice wounded, dressed the wounds of seven 
wounded men and tended them till be had to be himself removed. 

His Majesty the King has been graciously pleased to confer the Military Cross on 
the undormentioned Officers, in recognition of their galiantry and devotion to duty 
in the field :-- 

Temp. Capt. Norman Black, M.B., Royal Army Medical Corps (attached 11th 
Battalion, Argyll and Sutherland Highlanders). 

For conspicuous gitllantry and devotion to duiy. After a shell had blown in his 
dressing-station and be had been cut, bruised and much shaken, he rested ten 
minutes and then, although still suffering, went out under heavy fire to attend to 
a wounded officer in the support trenches. 
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‘Temp. Capt. Cyril Mary Brophy, Royal Army Medical Corps (attached Isth Battalion, 
London Regiment, Territur i 

For conspicuous ‘gallantry in leading bearer squads under heavy shell fire. To 
succour wounded he maintained communication with the regimental aid posts, and 
so enabled a large number of wounded to be rapidly brought back. 

Capt. Harold Francis Lewis Hugo, M.B., Royal Ariny Medical Corps, Territorial Force, 
attached Royal Ist Devon Yeomanry). 

For conspicuous gallantry, notably when he went to the front live trench under 
heavy shell tire, and, after his orderly had been dangerously wounded and haif buried, 
stood by aud supported him till help arrived. Two officers and two men were killed 
within a few vards of him. On another occasion he brought in a wounded lieutenant 
across 200 yards of open ground under sniping fire. 

Capt. Arthur Edmund Ironside, 4th London Field Ambulance, Royal Army Medical 
Corps, Territorial Force. 

For conspicuous gallantry and devotion to duty when in charge of bearer sub- 
divisions. He organized the work most efticiently, and assisted in the dressing of 
wounded under heavy shell tire. 

Temp. Capt. Frederic Percy Joscelyne, Royal Army Medical Corps (attached 2nd 
Battalion, Royal Sussex Regiment). 

For consistent gallantry and devotion to duty. He has shown complete disregard 
of personal danger on all occasions, and has frequently carried out his duties under 
heavy fire. On one occasion a bullet from a machine-gun passed through his coat, but 
he showed complete indifference. 

Capt. Norman Lockhart Jovnt, M.B., Royal Army Medical Corps, Special Reserve 
(attached 176th Tunnelit.g Company, Royal Engineers). 

For conspicuous gallantry. When the enemy exploded a camonflet which choked 
amine gallery with foul gas, he at once organized rescue work, going down himself 
repeatedly with rescue apparatus. Through lis cool bravery he succeeded in personally 
rescuing two men and ensured the quick recovery of others. 

Temp. Capt. Join Moir MacKenzie, M.b., Royal Army Medical Corps (attached 
6th Battalion, Northumberland Fusiliers, Territorial iforce). 

For conspicuous gallantry and devotion to duty. Though wounded in the foot and 
arm he refused to go to hospital, and, four days later, during a heavy hostile bombard- 
ment, he went up through the enemy artillery barrage and tended many wounded men, 
though i in considerable pain himself. 

Capt. Richard Arthur Stewart, M.B., Royal Army Medical Corps, Special Reserve 
(attached 2nd Battalion, Border Regiment). 

For conspicuous gallantry, During the attack on an enemy position he went 
forward and established an aid post in a mine crater, and tendid many wounded 
under heavy shell fire. His coolness and disregard of personal safety gave great 
contidence to those round him. 

Temp. Lieut. John Robert Irwin, M.L., Royal Army Medical Corps (attached 2nd 
Battalion, Worcester Regiment). 

For conspicuous gallantry. When the enemy exploded a mine damagiug our 
galleries, he immediately descended into the gallery and at yreat risk, owing to foul 
fumes, treated # man and enabled him to be brought up alive. 

Temp. Lieut. Charles Cyril Okell, No. 6 Field Ambulance, Royal Army Medical Corps. 

For gallant conduct in frequently leading a bearer division over shell swept ground. 
His bravery and good example greatly assisted in the removal of all our wounded. 
Temp. Lieut. Peter Mortimer Turnbull, M.B., Royal Army Medical Corps {attached 

2nd Battalion, Royal West Surrey Regiment). 

For conspicuous gallantry when tending the wounded under heavy fire on several 
successive d: 

His Majesty the King has been graciously pleased to approve of the award of the 
Distinguished Conduct Medal to the undermentioned man for act of gallantry and 

devotion to duty in the field : 
1683 Pte. (Acting-Cpl. ) aL A. Holt, No, 6 Fiold Ambulance, Royal Army Medical Corps. 

For conspicuous gallautry and devotion to duty in collecting wounded under very 
heavy shell fire. His bravery and good work caunot be over-estimated. 

EXTRACT FROM THE “ LONDON GAZETTE” OF FRIDAY, AUGUST 4, 1916. 
War Office, 
august 5, 1916. 

His Majesty the King has been graciously pleased to award the Victoria Cross to the 
undermentioned Officer, for most conspicuous bravery and devotion to duty : 
Capt, John Leslie Green, late Royal Army Medical Corps. 


41 


For most conspicuous devotion to duty. Although himself wonnded, he went to 
the assistance of an officer who had been wounded and was hung up on the enemy's 
wire entanglements, and succeeded in dragging him to a shell hole, where he dressed 
his wouuds, notwithstanding that bombs and rifle grenades were thrown at him the 
whole time. 

Captain Green then endeavoured to bring the wounded officer into safe cover, and 
had nearly succeeded in doing so when he was himself killed. 


EXTRACT FROM THE “LONDON GAZETTE” OF TUESDAY, AUGUST 8, 1916, 
AND THURSDAY, AUGUST 10. 
War Office, 
August 10, 1916. 
His Majesty the King has been graciously pleased to award the Military Medal for 

bravery in the field to the undermentioned Non-commissioned Officers and Men :— 
No. 68280 Pte. W. Abberton, Royal Army Medical Corps. 
No. 1719 Pte, E. Banks, Royal Army Medical Corps (Territorial Force). 
No. 50283 Acting-Cpl. S. Bott, Royal Army Medical Corps. 
No. 1823 Pte. A. L. Dean, Royal Army Medival Corps (Territorial Force). 
No, 328 Cpl. J. F. Evans, Royal Army Medical Corps (Territorial Force), 
No, 4830 Pte. W. W. Harling. Roval Army Medical Corps. 
No. 30402 Pte. C. W. Hartrup, Royal Army Medical Corps. 
No, 1631 Pte. E. Holness, Royal Army Medical Cerps (Territorial Force). 
No. 68090 Pte. W. Jarman, Royal Army Medical Corps. 
No. 47793 Serjt. W. M. Jones, Roval Army Medical Corps. 
No, 669 Cpl. (Acting-Serjt.) T. A. Marlborough, Royal Army Medical Corps, 
No, 2157 Serjt. (Acting-Qmr.-Serjt.) C. W. Newell, Royal Army Medical Corps. 
No, 80670 Cpl. (Actiny-Serjt.) A. J. Pharoah, Royal Army Medical Corps. 
No. 485 Staff-Serjt. E. Schofield, Royal Army Medical Corps (Territorial Force). 
No. 1614 Pte. P. F. Stevens, Royal Army Medical Corps (‘Territorial Foroe). 
No, 1884 Pte. W. F. Storey, Royal Army Medical Corps (Territorial Force). 
No, 1121 Pte. T. Trainor, Royal Army Medical Corps. 
No. 64180 Pte. F. Ward, Royal Army Medical Corps. 
No. 68111 Pte. J. W. Whittaker, Royal Army Medical Corps. 
No. 1697 Pte. A. L. Youngs, Royal Army Medical Corps (Territorial Force). 
No. 65863 Staff-Serjt., F. A. Hodges, Royal Army Medical Corps. 
No. 65884 Lance-Cpl. E. T, Fairbrother, Royal Army Medical Corps. 
No. 65868 Pte. W. Daniels, Royal Army Medical Corps. 


EXTRACT FROM THE “LONDON GAZETTE” OF FRIDAY, AUGUST 18, 1916. 
THF GRAND PRIORY OF THE ORDER OF THE HOSPITAL OF ST. JOHN 
OF JERUSALEM IN ENGLAND. 

CHANCERY OF THR ORDER, St. JoHn’s GaTE, CLERKENWELL, Lonpoy, E.C, 
August 15, 1916. 
The King has been graciously pleased to sanction the following promotions in, and 
appointments to, the Order of the Hospital of St. John of Jerusalem in England :-— 
As Knights of Grace. 
Col. Howard Carr, C.B., M.B., Army Medical Service. 
Lieut.-Col. Edward Stewart, M.D., M.R.C.P. and S., Royal Army Medical Corps. 
India Office, 
August 18, 1916, 
His Majesty the King has been graciously pleased to approve the undermentioned 
reward for distinguished service in the field :— 
: Awarded the Military Cross, 
Capt. Gordon Wilson, M.B., Royal Army Medical Corps. 


War Office, 
August 19, 1916. 
His Majesty the King has been graciously pleased to approve of the appointment 
of the undermentioned oflicers to be Companions of the Distinguished Service Order, 
in recognition of their gailantry and devotion to duty in the field. 
Temp. Capt. Rdward Carwardine Gimson, Royal Army Medical Corps. 
For conspicuous gallantry when continually attending to the wounded under very 
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heavy shell five. He bas dispinye! the greatest devotion to duty and contempt of 
personal danger. 
Temp. Capt. Penrose Lanyon Watkin- Williams, Royal Army Medical Corps. 

For conspicuous gallantry when tending the wounded for six hours in a shell crater 
under very heavy shell tire. He was twice knocked over by the explosion of shells, and 
his coat and putties were ripped by shrapnel. 

His Majesty the King has been graciously pleased to confer the Military Cross ou 
the undermentioned officers in recognition of their gallantry and devotion to duty in 
the field :— 

Temp. Lieut. George Perry Armstrong, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty when tending the wounded in the 
open under heavy fire and getting them back to our own lines. 

‘Temp. Lieut. Frank Russell Hassard, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty when collecting the wounded under 
shell, machine.gun and sniper tire. 

‘Temp. Capt. Hubert Arnold Pallant, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty when attending to the wounded 
under heavy fire. Later, he voluntarily acted as stretcher-bearer and helped to carry 
off nearly forty wounded under heavy shell and machine-gun fire. 

Temp. Lieut. Valentine Frederick Stock, M.B.. Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. After ig rendered unconscious 
by a shell explosion, he insisted on returning to duty, and for several days carried out 
his duties by daylight, and exposed to heavy fire. 

Temp. Lieut. Gordon Blanchard Wiswell, M.D., Koval Army Medical Corps. 

For conspicuous gallantry and devotion to duty when attending to the wounded 
and directing stretcher-bearers under shell and machine gun fire without sleep or rest 
for three days and nights. 

His Majesty the King has been graciously pleased to approve of the award of tbe 
Distinguished Conduct Medal to the undermentioned Non-commissioned Officers for 
acts of gallantry and devotion to duty in the Field :—- 

No. 19029 Staff-Serjt. R. E, Harvey, Roval Army Medical Corps. 

For conspicuous gallantry and devotion to duty when attending to the wounded 
during @ retirement under very trying circumstances. He also saved a man from 
drowning in the river. 

No. 1034 Serjt. W. F. O'Connell, Royal Army Medical Corps. 

For conspicuous gallantry in collecting stretcher-bearers under shell fire. leading 
them across open ground. and establishing communication with Aid Posts. He 
disregarded all personal danger, and gave a fine example of coolness and courage to all 
ranks at a critical time. 


EXTRACT FROM THE “LONDON GAZETTE” OF TUESDAY, AUGUST 22, 1916. 


War Office, 
August 23, 1916. 
His Majesty the King has been graciously pleased to award the Military Medal for 
bravery in the field to the undermentioned Non-commissioned Officers and Men :— 
No. 36763 Acting Lance-Cpl. A. Abel, Royal Army Medical Corps. 
No. 30219 Serjt. J. Ashbridge. Royal Army Medical Corps. 
No, 38022 Cpl. F. A. Brown, Royal Army Medical Corps, 
No, 47878 Pte. G. W. Cooper, Royal Army Medical Corps. 
No, 41523 Pte. E. A. Davis, Royal Army Medical Corps. 
No. 30952 Serjt. E. J. Doulton, Royal Army Medical Corps. 
No, 41542 Pte. C. Gluckstein, Royal Army Medical Corps. 
No. 81241 Pte. M. Harris, Royal ‘Army Medical Corps. 
No, 49221 Pte. F. J. Haylock, Royal Army Medical Corps. 
No. 46290 Serjt. C. A. Hill, Royal Army Medical Corps. 
No. 45610 Serjt. J. B. Hyde, Royal Army Medical Corps. 
No. 844 Serjt. B. D. Johnstone, Royal Army Medical Corps. 
No. 44719 Pte. J. G. Naysinith, Royal Army Medical Corps. 
No. 86910 Pte. H. S. Redshaw, Royal Army Medical Corps. 
No. $5484 Pte. V. Reynolds, Royal Army Medical Corps. 
No, 65632 Cpl. B. A. Seward, Royal Army Medical Corps. 
No. 45196 Pte. J. J. Sidders, Royal Army Medical Corps. 
No. 42093 Pte. E. J. Trim, Royal Army Medical Corps. 
No. 65451 Pte. W. Williams, Royal Army Medical Corps. 
No. 53179 Pte. A. T. Woodard, Roval Army Medical Corps, 
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BXTRACT FROM “THE LONDON GAZETTE” OF FRIDAY, AUGUST 25, 1916. 


War Office, 
August 25, 1916, 

His Majesty the King has been graciously pleased to approve of the appointment of 
the undermentioned Officers to be Companions of the Distinguished Service Order, in 
recognition of their gallantry and devotion to duty in the Field :— 

Temp.-Lieut. Hugh Llewellyn Glyn Hughes, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He went out in 
broad daylight, under heavy fire, and bandaged seven wounded men in the open, lying 
out in an exposed spot for one and a half hours, At nightfall he led a party through 
a heavy barrage and brought the seven men back. 

Temp. Capt. Douglas William Hunter, M.B., Royal Army Medical Corps. 

For conspicuous gallantry in action. He tended the wounded incessantly in the 
open and in the front line trench under very heavy fire. When no combatant officer 
remained in the battalion he took command, rallied the men and set a splendid 
example. 

Temp. Capt. Henry Harold Robinson, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. After a raid in the enemy's 
trenches, he twice crawled out in broad daylight to assist wounded men under fire. 
They were brought in at night. 

His Majesty the King has been graciously pleased to confer the Military Cross on 
the undermentioned Officers in recognition of their gallantry and devotion to duty in 
the field. 

Temp. Capt. Archibald Stirling Kennedy Anderson, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He was untiring in 
attending to the wounded, though on more than one occasion his aid post was struck 
by shells. He went out under heavy shell fire to the assistance of the wounded. 

Capt. William Barclay, M.B., Royal Army Medical Corps (Special Reserve). 

For conspicuous gallantry and devotion to duty when in charge of a bearer division 
during operations. He worked often in the open under heavy shell fire, and set a fine 
example to all under him. 

Temp. Lieut. James Roberts Boyd, M.D., Royal Army Medical Corpa. 

For conspicuous gallantry and devotion to duty when rescuing, under heavy fire, 
some men who had been buried in their dug-out. He assisted in the digging out, 
although temporarily disabled by earth thrown up by a bursting shell, and finally 
brought in one man alive. 

‘Temp. Capt. Michael Charles Burke, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He worked incessantly 
with practically no rest for seven days under shell and machine-gun fire. He greatly 
encouraged all those round him by his cheeriness and disregard of danger. 

Temp. Lieut. Charles Bromley Davies, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. When commanding 
stretcher-bearers, although wounded himself, he continued his gallant work with 
practically no rest for six days. 

Temp. Capt. James Churchill Dunn, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He showed an utter 
disregard of personal danger, and his bravery when tending the wounded was the 
admiration of all ranks. 

Temp. Capt. Ernest Harrison Griffin, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. Without food or sleep he worked 
incessantly tending the wounded of his own and other units under heavy fire. He 
showed an absolute disregard of danger. On other occasions he has done similar 
gallant work, 

Capt. Henry Alphonsus Harbison, Royal Army Medical Corps (Special Reserve). 

For conspicuous gallantry and devotion to duty in action. When in charge of 
stretcher-bearers he dug out a man under heavy fire and brought him safely back. 
He also repeatedly took out parties under heavy fire and evacuated a wood of all 
wounded. 5 
Capt. William Johnson, M.D., Royal Army Medical Corps (Special Reserve). 

For conspicuous gallantry and devotion to duty. He led the bearer division of his 
unit for seven consecutive days during heavy fighting. He was repeatedly under heavy 
tire when rescuing the wounded. He has always set a fine example of courage. 
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Temp. Capt. James Reginald Kemp, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty inaction. For several days he 
was indefatigable in bringing in and tending the wounded, and undoubtedly saved many 
lives, 

Capt. George Herbert Hind Manficld, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He worked day and 
night tending the wounded in our advanced positions under heavy fire, and carried 
many of them down the trench after all his bearers had been wounded. 

Temp. Capt. Valentine Cleeve Martyn, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty when tending the wounded under 
fire. On several occasions he has gone out under circumstances of the greatest 
danger, but has never hesitated to take any risk in order to reach a wounded man. 
Temp. Capt. John Boyd Orr, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. On several occasions 
he displayed the greatest courage when searching for and tending the wounded, 

Temp. Capt. David Pottinger, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devoticn to duty in action, When in charge of 
stretcher-bearers he showed an utter disregard of danger, and though himself wounded 
in the face, continued his gallant work during the remainder of the day. 

Temp. Capt. Clive Watney Roe, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during three days of hard fighting. 
He was indefatigable in tending the wounded and displayed great coolness under 
tire. 

Capt. Joseph Wilkie Scott, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He tended the 
wounded under heavy fire for several hours, and carried back a number of them to 
our front line at great personal risk. For some time he took command of and 
organized the defences of an advanced trench. 

Temp. Capt. John Henry Tomlinson, Royal Army Medical Corps. 

For conspicuous gallantry aud devotion to duty during a heavy bombardment. 
He tended the wounded in the main strect of a village at great personal risk till 
he was severely wounded by a fragment of a shell. 


ARMY MEDICAL SERVICE, 

Col. Charles E. Nichol, C.M.G., D.S.O., M.B., to be temporary Surg.-Gen. whilst 
a Director of Medical Services, dated June 28, 1916. 

The following Lieut.-Cols. to be temporary Colonels whilst Assistant Directors of 
Medical Services of Divisions :- $ a 

Gerard W. Tate, M.B., dated August 4. 1916; Francis E. Gunter, M.B., dated 
August 4, 1916. 

Col. M. T. Yarr, C.B., to be temporary Surg.-Gen. whilst a» D.M.S. (without the 
pay or allowances of that rank), dated August 3, 1916. 

Col. William H. Horrocks. M.B., K.H.S., is retained on the Active List, under the 
provisions of Arts. 120 and 522, Royal Warrant for Pay and Promotion, and to be 
supernumerary, August 25, 1916. 

The undermentioned Lieut.-Cols. to be temporary Colonels whilst Assistant Directors 
of Medical Services of a Division :— 

Michael Boyle, M.B., dated January 24, 1916. 

Ernest W. Bliss, dated June 22, 1916. 

John Grech, D.S.0., dated July 3, 1916. 


ROYAL ARMY MEDICAL CORPS. 


Major Ibar, A. O. MacCarthy is retained on the Active List under the provisions of 
Arts. 120 and 522, Royal Warrant for Pay and Promotion, and to be supernumerary, 
dated July 28, 1916. 

Capt. Robert W. D. Leslie is granted the local rank of Major whilst employed on 
embarkation duties, August 25, 1916. 


QUEEN ALEXANDRA'S IMPERIAL MILITARY NURSING SERVICE. 


Matron Miss Louisa M. Stewart, R.R.C., is retained supernumerary to establish- 
ment, August 11, 1916. 
Sister Miss Hannah Suart, R.R.C.. to be Matron, August 11, 1916. 
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ROYAL ARMY MEDICAL CORPS CENTRAL 
MESS FUND. 


Tae Annual General Meeting was held in the Library of the Royal. Atmy Medical 
College on Monday, June 19, 1916. 

Surg.-Gen. Sir Alfred Keogh, K.C.B., Director-General A.M.S., iu the Chair, 

The Minutes of the last Aunual Gencral Meeting were read and confirmed. 

The Accov its for the years ended February 28, 1915, and February 2y, 1916, haviug 
been, after audit, submitted by the Committee were unanimously adopted. [They will 
be found in the issues of the Corps Journal for April and June, 1916}. 

The Hon. Secretary reported that the principal event since the last meeting had 
been the generous gift of their cash balance (£138) and various articles of plate by the 
members of the late Mess at Roberts’ Heights, which had been closed shortly after the 
outbreak of War. It will be remembered that similar action was taken by the membors 
of the Tempe Mess and that those of Quetta had the same intention. The Messes at 
Bangalore and Lucknow which were in danger of closure had been helped by the 
Central Fund; as had the Peshawar Mess. The beavy loss of the London Mess on the 
maintenance account had been partly met by the Fund. Details will be found in the 
proceedings of the Committee recorded in the March, 1916. issuc of the Journal. There 
was a considerable credit balance, which, as far as possible, was invested in Exchequer 
Bonds ; but the Hon. Secretary was informed by more tliam one Mess Secretary that 
there would be heavy calls on the Fund at the end of the War. 

Mr. E. T. Gann was appointed auditor for the current year. 

3, Hometield Road, J. T. Cuapuam, Captain, 
Wimbledon. Hon. Secretary. 


MARRIAGE. : 


HARVEY—ROTHERA.—-On August 18, at the Parish Church, Beeston, Notts, 
Major G. A. D. Harvey, R.A.M.C., to Gwendel, only daughter of Frank Rothera, Ksq., 
M.D., and Mrs. Rothera, Old Manor House, Beeston, Notts. 


; DEATH. 
HARDING. —Died of cholera on August 10, at Bombay, while in command of 
No. 22 Stationary Hospital, Major N. BE. Harding, R.A.M.C., aged 41, elder son of the 


late J. H. Harding, of Redonda, W.I., and dearly beloved husband of Dorothy Harding. 
Pro Kege et Patria, 


EXCHANGES, &c. 


The charge for inserting Notices respecting Exchanges in the Royal 
Army Medical Corps is 5/- for not more than five lines, which should be 
forwarded by Qheque or P.O.O., with the notice, to Messrs. G. STREET 
and CO., Ltd., 8, Serle Strect, London, W.C., not later than the 22nd of 
the month. 
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A free issue of twenty-five reprints will be made to contributors of Original 
Communications, and of twenty-five excerpts of Lectures, Travels, and Proceedings 
of the United Services Medical Society. 

Any demand for excerpts, additional to the above, or for reprints, must be for- 
warded at the time of submission of the article for publication, and will be charged for 
at the following rates, and additional copies at proportionate rates :— 


| Extra ror Covers FoR REPRINTS 
Nomasn | Nuusee | Cosr + Cost or | ; 
Rerniere| Paces | OF Rerainrs | BXGBRPTB® | yy yng, lan Journal, Gheaper | Cheaper 
| Printed on | Plain, pata 'on| Pike’ 
; ! F ; Front Unprinted Front Unprinted 
2ad. £ad. a odo oa da 8s, d. | 8. 4. 
4 029 012 ' : 
12 8 050 oas fs sj1 ais 10 09 
16 08 3 0 311 | 
4 034 015 : 
95 8 060 029 40/2 6) 4 4 O11 
16 010 6 050 
4 046] 0110 | | ; 
50 8 076 9386 '}6 0} 2 2/410 1 8 
16 013 3 0 510 
{ 
io4 060 031 | 
100 {' 8 010 0 941 | 7 10 s81u/)/6 7 @ & 
16 018 6 07 6 } | 
‘4 096 045 5) 
200' 8B 015 0 067 )1010 7 6)9 0 4 10 
16 160 oss | | 
| 


© These are not arranged as Reprints, but appear precisely as in the Journal with any other matter that 
may happen to appear on the first and last pages of the particular excerpt ordered. 
Caszs FoR Binpinc Vornomes.—Strong and useful cases for binding oan be 
obtained from the publishers at the undermentioned rates :— 
Covers, 1s. Sd. net; binding, 1s. 6d. 
These charges are exclusive of cost of postage. 
In forwarding parts for binding the name and address of sender should be 
enclosed in parcel. 


All Applications for Advertisements to be made to— 
G. STREET & CO., Lrp., 8, Sente Street, Lonpon, W.C. 
The back outside cover is not available for advertisements, 


The above figures are subject to 15 per cent. increase. 
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Rotices. 


EDITORIAL NOTICES. 


The Editor will be glad to receive original communications upon professional 
subjects, travel, and personal experiences, etc. He will also be glad to receive items 
of news and information regarding matters of Interest to the Corps from the various 
garrisons, districts, and commands at home and abroad. 

All such Communications or Articles accepted and published in the 
“Journal of the Royal Army Medical Corps” will (aniess the Author notifies 
at the time of submission that he reserves the copyright of the Article to 
himself) become the property of the Library and Journal Committee, who 
will exercise full copyright powers concerning such Articles. 

Matter intended for the Corps News should reach the Editor not later than the 
15th of each month for the following month’s issue, Notices of Births, Marriages, 
and Deaths are inserted free of charge to subscribers and members of the Corps. 
All these communications should be written upon one side of the paper only; they 
should by preference be type-written, but, if not, all proper names should be written 
in capital letters (or printed) to avoid mistakes, and be addreesed The Editor, 
“ JougnaL or THE Roya Agmy Mepioat Corps,” War Office, Whitehall, London, 8. W. 

Communications have been received from G. Perret, Esq., M.D., J. Walker Hall, 
Esq., M.D., B. A. I. Peters, M.D., F. Nicholls, Esq.; Colonels H. N. Thompson, 
C.M.G., Andrew Fullerton, C.M.G., A. H. Tubby, C.M.G., Cuthbert 8. Wallace, 
C.M.G., R. H. Firth; Lieutenant-Colonels P. Sargent, G. Holmes, C. S. Myers, C. J. 
Martin, G. A. Wright, Sir John Collie, M. H. Gordon, O. W. A. Elsner; Majors J. F. 
Bown, T. J. Cream, V.C., D.8.0., W. G. D. Upjohn, T. R. Elliott, T. W. A. Daman, 
T. G. M. Hine, G. Stoker, E. T. Burke, A. F. Hertz; Captains A. Rocke Robertson, 
J. B. Fisher, M. Donaldson, E. Alment, A. J. Wright, G. H. Hunt, J. W. MoNee, 
J. E. H. Roberts, R. S. 8S. Statham, C. G. L. Wolf, W. B. Davy, E. T. Bourke, 
B. C. Maybury, B. H. Barton, A. Lundie, H. Henry, H. G. Gibson, M. Flack, 
K. B. MacGlasham, R. L. Scott, J. Inkster, T. J. Mackie, H. G. Wiltshire, D. J. 
Scott; Lieutenants R. L. Thornley, W. C. Ball; Quartermaster J. Watson. 

‘ 


The following publications have been received :— 

British : Journal of the Royal Naval Medical Service, The Medical Journal of South 
Africa, The Hospital, The Lancet, Tropical Diseases Bulletin, The Medical Journal of 
Australia, The Medical Press and Circular, Proceedings of the Royal Society of Medicine, 
St. Bartholomew's Hospital Report, 1915, Guy's Hospital Gazette, The Practitioner, 
The Indian Medical Garette, The Quarterly Journal of Medicine, Ihe Royal Engineers’ 
Journal, Journal of the United Service Institution of India, Red Cross and Ambulance 
News, The Journal of Tropical Medicine and Hygiene, Yellow Fever Commission ( West 
Africa), The Medical Review, Public Health, The Journal of State Medicine, The Third 
Report of the Indigenous Drugs Committee, The Parliament of the Commonwealth of 
Australia, The Army Service Corps Journal. 

Foreign: Bulletin de U Institut Pasteur, U' Ospedale Maggiore, Bulletin of the Johns 
Hopkins Hospital, Giornale di Medicina Militare, Tidskrift + Militiéir Hélsovard, 
Revista de Saniddd Militar, Archives de Médicine et de Pharmacie Militaires, Bulletin 
de la Société de Pathologie Kzotique, The Military Surgeon, Office International 
@ Hygiene £ ublique, Arquivos do Instituto Bacteriologico Camara Peslana, Le Caducée, 
United States Public Health Service, Annali di Medicinia Narale FE Coloniale. 


MANAGER'S NOTICES. 


The JougNat or THE Rorat AgmMy Mxpicat Corps is published monthly, six 
months constituting one volume, a volume commencing on Ist July and 1st January 
of each year. 


The Annual Subscription is £1 (which includes postage), and should commence 
either on 1st July or 1st January; but if a subscriber wishes to commence at any 
other mouth he may do so by paying for the odd months between lst July and lst 
January at the rate of 1s. 8d. (one shilling and eightpence) percopy. (All subscriptions 
are payable in advance.) 


Single coptes can be obtained at the rate of 2s. per copy. 


The Corps News is also issued separately from the Journal, and can be subscribed 
for at the rate of 2s. (two shillings) per annum, including postage. Subscriptions 
should commence from 1st July each year; but if intending subscribers wish to com. 
mence from any other month, they may do so by paying for the odd months at the 
rate of 2d. per copy. (All subscriptions are payable in advance.) 


Officers of the Royal Army Medical Corps possessing Diplomas in Public Health, 
etc., are kindly requested to register their special qualifications at the War Office. 
Letters of complaint are frequently received from officers stating that their 
special qualifications have not been shown in the Distribution List which is pub- 
lished as a supplement to the Journal in April and October of each year. As, 
however, the particulars of this list are supplied from official sources, officers 
are reminded that unless the possession of Dipiomas, etc., has been registered at 
the War Office, no entry of such qualifications can be recorded in the Distribution 
List. 


' 

Letters notifying change of address should be sent to the Hon. Manager, 
“Journal of the Royal Army Medica! Corps,” War Office, Whitehall, London, 
8.W., and must reach there not later than the 20th of each month for the 
alteration to be made for the following month's issue. 


It is requested that all Cheques or Postal Orders for Subscriptions to the 
Journal), Corps News, Reprints, etc., be crossed “‘ Holt & Co. nd made payable 
to the “ Hon. Manager, Journal R.A.M.C.,” and not to any individual personally. 


All communications for the Hon. Manager regarding subscriptions, etc., should 
be addressed to 
Tae Hon. ManaGer, 
“JouRNAL oF TAR Royat ARMY MEDicaL Cogps.” 
War Orricr, WHITERALL, S.W. 


JOURNAL 


OF THE 


ROYAL ARMY MEDICAL CORPS. 


Corps Wews. 


OcrToBER, 1916. 


LIST No: 189. 
General Headquarters, 
August 31, 1916. 
Under authority granted by His Majesty the King to tho Commander in Chief, 
the following honours have been awarded to the underimentioned for devotion to duty 
on the field, for the operations described in General Sir John Maxwell’s dispatch of 
March 1, 1916 :— 


DistincuisueD Conpuct Mrpau. 
Royal Army Medical Corps. 


No. 8994 Serjt.-Major Charles Kingston. 
No. 43124 Staff-Serjt. Alexander Brown Grindlay. 
No. 41916 Pte. Wilfred Chalkley. 
(Signed) S. H. Potven, Lieut.-Col., 
Assistant Military Secretary, h.K.F. 


EXTRACTS FROM THE “LONDON GAZETTE.” 


War Office, 

September 1, 1916. 

His Majesty the King has been graciously pleased to award the Military Medal for 
bravery in the ficld to the undermentioned non-commissioned officers and men :— 

No. 66595 Pte. H. H. Adlem, Royal Army Medical Corps. 
No. 44417 Acting-Cpl. G. Asbury, Royal Army Medical Corps. 
No. 47771 Pte. C. Barton, Royal Army Medical Corps. 
No, 41614 Pte. W. E. Bond, Royal Army Medical Corps. 
No. 30227 Serjt. H. H. Bradshaw, Royal Army Medical Corps. 
No. 75636 Pte. (Acting Lance-Cpl.) J. W. Bramhill, Royal Army Medical Corps. 
No. 128 Pte. R. Brown, Royal Army Medical Corps. 
No. 1828 Cpl. C. H. F. Clinton, Royal Army Medical Corps. 
No. 72264 Serjt. G. W. Cook, Royal Army Medical Corps. 
No. 66620 Pte. H. G. Cook, Royal Army Medical Corps, 
No. 279 Pte. E. Dibbo, Royal Army Medical Corps. 
No. 332 Pte. W. Doughty, Special Reserve, Royal Army Medical Corps. 
No. 845 Serjt. P. Earl, Royal Army Medical Corps. 
No. 123 Lance-Cpl. G. H. Fisher, Royal Army Medical Corps. 
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. 39917 Pte. W. Hopson, Royal Army Medical Corps. 

. 82331 Pte. H. Inskipp, Royal Army Medical Corps. 

. 72 Pte. A. Linley, Royal Army Medical Corps. 

. 1569 Pte. J. MacDonald, Royal Army Medical Corps. . 
. 1603 Pte. E. Middleton, Royal Army Medical Corps, 

. 173 Pte. E. Northend, Royal Army Medical Corpse. 

. 84 Cpl. A. Poulson, Royal Army Medical Corps. 


66475 Pte. A. H. Poulter, Royal Anny Medical Corps. 


. 1832 Cpl. C. KE. Raftin, Royal Army Medical Corps. 
. 1670 Serjt. F. W. Robson, Royal Army Medical Corps. 


12440 Serjt. R. Smith, Royal Army Medical Corps. 


. 2271 Pte. H. C. Staton, Royal Army Medical Corps. 

. 20516 Pte. A. V. Stevens, Royal Army Mediasl Corps. 

. 864 Pte. M. W. Todd, Royal Army Medical Corps. Xoog 

. 57008 Pte. G. A. Waterman, Royal Army Medical Gorps. Mex 


5941 Pte. A. Watson, Royal Army Medical Corps. 


War Office, 
September 14, 1916. 


His Majesty the King has been graciously pleased to award the Military Medal 
for bravery in the field to the uudermentioned :— 


No. 


No. 
. 53100 Acting Lance Serjt. C. F. Ashbee, Royal Army Medical Corps. 
. 4088 Pte, (Acting-Cpl.) C. H. Banyard, Royal Army Medical Corps. 

. 281 Qmr.-Serjt. J. W. Barker, Royal Army Medical Corps. 

. 1740 Pte. F, Barlow, Royal Army Medical Gorps. 

. 36794 Cpl. C. F. Berry, Royal Army Medical Corps. 

. 7433 Pte, H. T. Borryman, Royal Army Medical Corps, 

. 1722 Pte. A. Bradshaw, Royal Army Medical Corps. . 

. 53149 Pte. S. A. Brown, Royal Army Medical Corps. 

. 19595 Staff-Serjt. C. E. Bull, Royal Army Medical Corps. 

. 76340 Pte. E. Burnley, Roy: 
. 2236 Fte. W. Bushell, Royal Army Medical Corps. 

. 1772 Cpl. M. A. Butler, Royal Army Medical Corps. 

. 1798 Acting Lance-Cpl. R Capell, Royal Army Medical Corps. 
. 282 Serjt. W. G. Carroll, Royal Army Medical Corps. 

. 7345 Cpl. (Acting-Serjt.) Collins, Royal Army Medical Corps. 


. STIL Serjt. C. J. H. Davies, Ro: 
. 46241 Pte. H. Deer, Roval Army 
. $12 Cpl. J. Dick, Royal Army Medical Corps. 

. TAIDL Pte, C. E. Dive, Royal Army Medical Corps. 

. 48224 Pte. H. Downs, Roval Army Medical Corps. 

. 1791 Serjt. P. G. Elsey, Royal Army Medical Corps. 
. 1787 Pte. E.G. Finney, Royal Army Medical Corps. 


1738 Lance-Cpl. J. Abrahams, Royal Army Medical Corps. 
7533 Pte. W. H. Andrews, Royal Army Medical Corps. 


al Army Medical Corps. 


14810 Serjt. W. H. Colville, Royal Army Medical Corps. 
1 Army Medical Corps 
Medical Corps. 


3 Pte. (Acting-Cpl.) W. J, Frauklin, Royal Army Medical Corps. 
SST Pte. (Acting-Serjt.) A. Freeman, Royal Army Medical Corps. 
2016 Pte. J. W. Fry, Royal Army Medical Corps. 

00 Pte. (Acting Lance-Cpl.) W. Gentle, Royal Army Medical Corps. 
56 Staff-Serjt. W. E. George, Royal Army Medical Corps. 


: j 
. 55591 Pte, T. Gray, Roval Army Medical Corps. 

. 10831 Serjt. H. W. Gregory, Royal Army Medical Corps. 
. 954 Serjt 
. 173879 S 
. 17319 Statf-Serjt. A. I, Hort, Royal Army Medical Corps. 

. 17084 Staff Serjt. J. Hunter, Royal Army Medical Corps. 

. 12483 Pte. (Acting-Serjt.) A. E. Itter, Royal Army Medical Corps. 

. 13178 Cpl. (Acting-Serjt.) A. Jolley, Royal Army Medioal Corps. 

. 47974 Serjt. (now Serjt.-Major) D. Jones, Royal Army Medical Corpa. 
. $4153 Pte. H. E. Keano, Royal Army Medical Corps, : 

. 19710 Serjt. H. S. King, Royal Army Medical Corps. 

. 47320 Cpl. (Acting-Serjt.) Kingsnorth, Royal Army Medical Corps. 


H.C. Hallet, Royal Army Medical Corps. 
‘jt. K. Hardy, Royal Army Medical Corps. 


No. 


His 


bY 


. 58008 Serjt. (now Serjt.-Major) A. E. Kitchen, Royal Army Medical Corps 
. 95142 Serjt. J. H. Langton, Royal Army Medical Corps. F 

. $8148 Qmr.-Serjt. H. W. Lee, 

. 82943 Cpl. (acting. Serjt.) A. H.C, Lerpiniere, Royal Army ‘Medical Corpa. 
. 35908 Serjt. W. T. Lindsay, Royal Army Medical Corps. 


yal Army Medical Corps. 


20340 Pte, J. Ludlow, Royal Army Medical Corps. 


. 18323 Pte. F. B. Luke, Royal Army Medical Corps, 


16903 Stafi-Serjt. A. Male, Royal Army Medical Corps. 


. 3234 Pte. P. McCaun, Royal Army Medical Corps. 

. 58752 Pte. J. McTurk, Royal Army Medical Corps. 

. 57957 Serjt. C. Minns, Royal Army Medical Corps. 

. 6298 Pte. W. Morgan, Royal Army Medical Corps. 

. 19472 Serjt. C. E. Munson, Royal Army Medical Corps. 

. 45466 Pte. (Acting Lance-' Cpl. ) F. H. Odell, Royal Army Medical Corps. 
. 12862 Serjt. T. Porter, Royal Army Medical Corps, 

. 46657 Pte. W. Powell, Royal Army Medical Corps. 

. 1160 Pte. C. A. Sasso, Royal Army Medical Corps. 

. 30297 Cpl. T. H. Shaw, Royal Army Medical Corps. 

. $401 Pte. (Acting-Serjt.) J. Sherman, Royal Army Medical Corps. 
. 1136 Cpl. F. C. Smith, Royal Army Medical Corps. 

. 1858 Pte. L. A. Stork, Royal Army Medical Corps. 

. 7977 Pte. T. Summerson, Royal Army Medical Corps. 

. 1427 Pte. J. E. Thompson, Royal Army Medical Corps. 

. 47448 Pte. R. Thorogood, Royal Army Medical Corps. 

. 15967 Serjt. W. T. Tringham, Royal Army Medical Corps. 

. 1847 Pte (Acting-Serjt.) G. Waller, Roval Army Medical Corps. 

. 31745 Serjt. J. H. Walter, Royal Atmy Medical Corps. 

. 84273 Serjt. G. P. Welch, Royal Army Medical Co 


12302 Staff-Serjt. W. Whyte, Royal Army Medical orps. 


War Office, 
September 21, 1916. 


Majesty the King has been graciously pleased to award the Military Medal for 


bravery in the field to the undermentioned Non-commissioned Officers and men :— 


. 40908 Pte. J. Andress, Royal Army Medical Corps. 

. 40917 Pte. J. KE. Barr, Royal Army Medical Corps. 

. 1753 Pte. A. Black, Royal Army Medical Corps. 

. 35739 Pte. E. C. Brown, Royal Army Medical Corps. 

. 54626 Serjt. A. T. Burton, Royal Army Medical Corps. 
. 89719 Pto. J. Fielding. Royal Army Medical Corps. 

. 987 Serjt. R. Fraser, Rayal Army Medical Corps. 


32225 Pte. E. L. Holmes, Royal Army Medical Corps. 


. 804 Serjt. R. Jennings, Royal Army Medical Corps. 

. 1581 Pte. P. V. Jones, Royal Army Medical Corps. 

. 36884 Serjt. W. Jones, Royal Army Medical Corps. 

. 81812 Cpl. J. Mackie, Royal Army Medical Corps. 

. 2586 Pte. (Acting-Cpl.) J. McElhatton, Roval Army Medical Corps. 
. 26318 Pte. H. E. Moorcock, Royal Army Medical Corps. 

. 1114 Serjt. F. Rogers, Royal Army Medical Corps. 

. 1722 Pte. W. Scorgie, Royal Army Medical Corps. 

. 58999 Serjt. H. A. Shoebridge, Royal Army Medical Corps. 

. 1638 Pte. (Acting-Serjt.) J. Smith, Royal Army Medical Corps. 
. 33588 Staff-Serjt. R. 8. Vincent, Roval Army Medical Corps. 

. 32509 Acting-Cpl. R. G. Wardrop, Royal Army Medical Corps. 
. 45 Pte. (Lance-Cpl.) H. Wiles. Royal Army Medical Corps. 


‘0. 40270 Cpl. (Acting-Serjt.) J. Wilkinson, Royal Army Medical Oorps. 


No 


1386 Cpl. A. E. Wilson, Royal Army Medical Corps. 
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War Office, 
September 22, 1916. 
His Majesty the King has been graciously pleased to approve of the appointments of 
the undermentioned officers to be Companions of the Distinguished Service Order, in 
recognition of their gallantry and devotion to duty in the field :— 


Temp. Capt. Lancelot Gerard Bourdillon, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. When an officer had been killed 
carrying in a wounded serjeant, Captain Bourdillon went out in broad daylight, 
bandaged the serjeant’s wounds, and only came in when certain that the latter could 
not live. 


Capt. William Kealty Campbell, M.B., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty. He went ahead of the besrers 
and dressed the wounded in the open under heavy shell fire. Whilst establishing 
advanced dressing stations he was wounded and half-blinded by the explosion of a 
shell, but carried on his work. He set a splendid example to those around him. 


His Majesty the King has been graciously pleased to confer the Military Cross on 
the undermentioned Officers in recognition of their gallantry and devotion to duty in 
the field :— 


Temp. Lieut. John Vincent Bates, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty when tending wounded men under 
heavy shell fire, utterly regardless of bis own safety. He made repeated efforts to 
save wounded men from burning*when his dressing station was set on fire by a shell. 
His conduct throughout several days of heavy fighting was very fine. 


Temp. Capt. Cyril Armand Bernard, Royal Army Medical Corps. 

For great gallantry and devotion to duty in volunteering to conduct, under very 
heavy shell fire, stretcher-bearers bringing in wounded. He made several trips and 
brought in many wounded. 


Temp. Capt. Arthur Joseph Blake, Roval Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He tended 
wounded men incessantly day and night under most trying conditions. He went 
out into ‘No Man's Land’’ searching for any wounded men who might still be lying 
there. 


Temp. Capt. John Maitland Forsyth, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations, When the 
battalion was subjected to continuous heavy shell fire, he tended the wounded with 
great courage. On hearing that an officer was badly wounded out in the front, he 
went out at once under heavy fire to look for him. He has always carried out his 
duties under fire with the greatest coolness and courage. 


Temp. Capt. Francis Joseph Henry, Royal Army Medical Corps. 

For conspicuous gallantry and devotion during operations. Captain Henry 
attended the wounded night and day unceasingly in the regimental Aid Post, which 
was in an exposed position and damaged by shell fire. He also went into the open 
under heavy artillery and machine-gun fire. 


Temp. Lieut. James Arthur Liley, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty when tending the wounded in the 
open and in the front trenches under very heavy shell fire. His coolness under heavy 
fire had a great moral effect on the men. 


Capt. George Reginald Edward Gray Mackay, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He went across the open to tend 
the wounded in a trench which was being heavily shelled, and helped them into safety. 
On the same day he went out again to help some stretcher-bearers and wounded under 
heavy fire. He saved many lives and set a final example of courage. 


Temp. Capt. Dugald Black MacLean, M.B., Royal Army Medical Corps. 
For conspicuous gallantry and devotion to duty during operations. He worked 
incessantly, attending the wounded in the open, with practically no rest for three days, 


under heavy shell and machine-gun fire. His keenness and bravery inspired the 
stretcher-bearers. 
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Temp. Capt. George MacLeod, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during several days of operations. 
He worked unceasingly tending and bringing in wounded officers and men, frequently 
in the open and under heavy fire. He set a splendid example to those round him. 


Capt. Campbell McNeill McCormack, M.B., Royal Army Medical Corps, Special 
eserve. 

For conspicuous wallasitry. and devotion to duty during operations. He directed 
the stretcher-bearers under heavy shell fire with the greatest coolness and courage. 
He succeeded in entering a village which had been heavily shelled, and, with another 
Captain, a serjeant and four men, collected the wounded into a dug-out and succeeded 
in getting them back later. He has frequently shown great courage. 


Temp. Capt. Samuel Wilson McLellan, M.D., F.R.C.8., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He brought up 
stretcher-bearers during the attack, and, though soon wounded and rendered uncon- 
scious by a shell, he resumed work immediately on his recovery, and carried on under 
very heavy shell fire. He worked without stopping for thirty hours. 


Temp. Lieut. Frank Percival Montgomery, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He collected 
and evacuated large numbers of wounded under heavy shell and machine-gun fire, 
working for five days in the open practically without sleep. He set a splendid 
example, 


Temp. Capt. Duncan Westlake Pailthorpe, Royal Army Medical Corps. 

For conspicuous gallantry and devotion during operations, when attending the 
wounded in the open near the firing line under heavy fire of all descriptions, utterly 
regardless of personal danger. 


Temp. Capt. Murray Hulme Paterson, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He went out 
twice by daylight into ‘* No Man’s Land" and brought in wounded men. When his 
battalion was relieved, he remained in his Aid Post till it was cleared of wounded. 
He did fine work. 


Temp. Capt. Arthur Owen Playford Reynolds, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion during operations, when tending the 
wounded under heavy fire for thirty-six consecutive hours. He also made two gallant 
attempts to bring in a wounded officer under very heavy fire. 


Capt. Archibald Watson Russell, M.B., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion during protracted operations. He volun- 
tarily remained days and nights in the trenches and in the open dressing the wounded 
under heavy fire. He carried in several wounded men, and on one occasion he was 
partially buried. 


Capt. Noel Humphrey Wykeham Saw, Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty. He worked incessantly for five 
days and nights tending the wounded brought in from ‘‘ No Man’s Land.” He went 
out himself to direct operations connected with collecting the wounded quite regard- 
less of the heavy firo. 


Capt. George Macdonald Scott, Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty in tending the wounded in ‘‘ No 
Man's Land” under heavy artillery and machine-gun fire. Finally he carried in a 
wounded officer on his back, but collapsed from his efforts. When he recovered he 
insisted on returning at once to duty, and continued dressing the wounded between the 
lines till he was knocked over by a shell and incapacitated. 


Temp. Capt. Wilfrid Archer Sneath, M.B., F.R.C.S., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He was out 
every night tending the wounded under fire. On one occasion he went out 200 yards 
in advance of our front line and dressed a wounded man under machine-gun ‘fire, 
afterwards bringing him in. z 
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Temp. Capt. James Smith Stewart, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations, When the 
advanced dressing-station was heavily shelled he worked continuously tending the 
wounded, and went up and down the road for the same purpose. He personally 
assisted in rescuing seven buried men under heavy fire. 


Temp. Oapt. Allen Edgar Thompson, M.D., Royal Army Medical Corps, 

For conspicuous gallantry and skill during operations when attending wounded 
under heavy fire for thirty-six consecutive hours. Many times he searched ruined 
trenches and open ground for wounded, and, although struck several times by shell 
splinters, and onco buried by shell explosion, be continued his gallant work. 


Lieut. James Ernest Studholme Wilson, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He went up to 
the front line from his aid post through a very heavy barrage, in order to assist the 
wounded. By his pluck and skill he undoubtedly saved many lives. He afterwards 
controlled the evacuation of the casualties under heavy fire. 


Capt. William Louis Rene Wood, Royal Army Medical Corps. 

For consistent gallantry and devotion to duty. On one occasion he went under very 
heavy shell fire to attend to the wounded, and also assisted to dig others out. By his 
coolness and example he has rendered great assistance under the most trying and 
dangerous conditions. 


His Majesty the King has been graciously pleased to approve of the award of the 
Distinguished Conduct Medal to the undermentioned Non-commissioned Officers and 
Men for acts of gallantry and devotion to duty in the field :— 


31540 Serjt. H. Bagenal, Royal Army Medical Corps. 

For conspicuous gallantry during operations. He was in charge of the stretcher- 
bearers, and carried out his work with the greatest coolness and bravery under intense 
shell fire. Ou one occasion he carried an urgent message at great personal risk to a 
medical officer of another battalion. 


27773 Pte. H. Calvert, Royal Army Medical Corps. 

For conspicuous gallantry while acting as one of the advanced stretcher-bearers. 
He repeatedly made journeys across the open under intense shell fire to bring in 
‘woonded men, and exhibited the greatest courage in the performance of his hazardous 

luties. 


36386 Pte. (Actg. Cpl.) R. Jenkins, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty on several occasions when acting 
as one of the advanced stretcber-bearers. He repeatedly made journeys, under intense 
shell fire, to bring in wounded men. He invariably showed willingness and courage, 
and set a splendid example to all with him. 


2064 S./S. N. Laird, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty when in charge of stretcher- bearers 
during operations. Owing to his fine example, all the wounded were collected in spite 
of shell and machine gun fire. 


1916 Cpl. S. Page, Royal Army Medical Corps, 

For conspicuous gallantry and devotion to duty. He rendered first-aid to the 
wounded close behind the firing line with great zeal, and organized their dispatch to 
the dressing-station. 


2324 Serjt. W. P. Powell, Royal Army Medical Corps. 

For conspicuous gallantry in charge of bearers, frequently close up to the enemy's 
wire, and in the open, under heavy artillery fire. On two oocasions enemy patrols 
were encountered, who fired on his party, but he continued, with great coolness and 
courage, to carry on his work. 


9862 S./S. W. F. Raven, Royal Army Medical we a 

For conspicuous good work and devotion to duty. He displayed great energy in 
providing shelters and organizing a dressing-station for the wounded, and showed 
untiring zeal in tending them. 
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$1150 8./8. G, Simons, Royal Army Medical Corps. 

For sonepienals and continuous gallantry with a bearer party. On one occasion 
he was struck on the face by shrapnel and twice was buried by shells, but he persisted 
ra carrying on hig work, seaauenily nuder very heavy ues regardless of all personal 

ger. ' 


The andermentioned have been awarded a Bar to their Distinguished Conduct 
Medals for subsequent acts at conspicuous bravery :— 


54008 Cpl. S. McKenna, phe Army Medical Corps. 

For conspicuous gallantry and devotion in attending to and carrying in under 
heavy fire large numbers of wounded, who had been lying in the open. He repeatedly 
led stretcher-parties tothe front line, and refused rest and food while he knew 
wounded were lying about. 


(The Distinguished Conduct Medal was awarded in London Gazette, dated April 15, 
1916, p. 3991.) 


War Office, 
London, 8. W. 
, September 25, 1916, 


The following dispatches have been received by the Secrotary of State for War from 
the Commander-in-Chief, Egyptian Expeditionary Force :-- 


General Headquarters, 
! July 1, 1916. 

Sre,—In soesraanse with the closing paragraph of my dispatch of June 1, 1916, 
I have the honour to submit a list of the names of those Officers, Non- commissioned 
Officers and men whose services I consider deserving of special mention, and I beg to 
recommend them to your notice. 

I will, at @ later date, submit to you a further list of names of Officers, Non- 
commissioned Officers and men, belonging to the Salonika Army, whom I desire to 
mention in dispatches, and recommend for reward. 

T have the honour to be, 
: ’ be Your most obedient servant, 
A. J. Mopray, General. 
; ‘ \ * Commander-i in-Chief, Egyptian Expeditionary Force. 


Keble, Lieut. Col. (tamp.:- Col.) A.E.C., D.8.0., Royal Army Medioal Corps. 
McIntosh, Major (temp. Lieut.-Col. } A.M., M.B., Royal Army Medical Corps 
(Territorial Force). 


a 
RoyaL ARMY MerpicaL SERVICE aND Royat ARMY MEDICAL CORPS. 


O’Bullivan, Col. D., F.R.C.S.1, 

Wilson, Capt. M. 0. » M.B., Royal Army Medical Corps. 

Makgill, Temp. Capt. R. H, M.D. (since teusauene S his commission). 
Solow, Temp. Capt. L. L, 


Royau Army Mepicat Corrs (TzBRITORIAL Force). 


Buchanan, Capt. (temp. Major), T. G., M.B., North Midland Mounted Brigade 
Field Ambulance. 

Proudfoot, Capt. R., M.D., Welsh Divisional Sanitary Section. 

Tuke, Capt. L. d M. B., attached Fife and Forfar Yeomanry. 

Humphreys, Capt. H. F., M.B., 2ad South Midland Mounted Brigade Field 
Ambulance. 

Fastes, Capt. G. 'L.,.2nd London Sanitary Company. 

Bromet, Capt. E., attached East Riding Yeomanry. 

Davies, No. 3070 Serjt. A. H., 2nd London Sanitary Company. 

Austin, No. 703 Pte. P., 2nd ‘South Midland Mounted Brigade Army Bervies Corps 
(late 2nd South Midland Mounted Brigade Field Ambulance), 


General Headquarters. 
July 18, 1916. 
Sir, -In accordance with the closing paragraph of my dispatch of June 1, 1916, 
and with reference to the last paragraph of my letter, dated July 1, 1916, I have the’ 
honour to forward herewith a further list of the names of Officers, Non-commissioned’ 
Officers and men, belonging to the Salonika Army, whom I desire to mention in 
dispatches and recommeud for reward. 
I have the honour to be, 
Your most obedient servant, 
A. J. Muppay, General. 
Commander-in-Chief, Eauptian Expediionary Force. 
Sutton, Col. A. A., D.S.O., A.M.S. 
Holt, Col. M. P. C., C.B., D.S8.0., A.M.S. 


Royat Army Mepicat Cones. 
Birrell, Licut.-Col. E. T. F., C.M.G., M.B. 
Rudkin, Capt. G. F. 
Davis, Temp. Capt. H. H., F.R.C.S, 


Royat Agmy Mepican Corrs (TERRITORIAL Foxrce). 


English, Capt. (temp. Lieut.-Col. Royal Army Medical Corps), T.C., M.B., F.R.C.S. 
4th London General Hospital. 


APPOINTMENTS, COMMISSIONS, REWARDS, ETC. 


Approved by the Commander-in-Chief. Egyptian Expeditionary Force (subject to War 
Ogiice approval where authority is not quoted.) 


List No, 192. 
General Headquarters, 
September 7, 1916. 
Honours anp Rewarps. 

His Majesty the King of Serbia has, with the approval of His Majesty the King, 
bestowed the following Decorations on the undermentioned officers and men, of the 
Mediterranean Expeditionary Force, or who have served or are now serving in Egypt 
or at Salonika, in recognition of their distinguished service during the Campaign. 

There are no restrictions as to the occasions on which any of these Decorations 
may be worn. 

White Eagle 8rd Class. ‘ 

Lieut.-Col. (temp. Col.), Alfred Ernest Conquer Keble, D.S.O., Royal Army 
Medical Corps. 

White Eagle 5th Class. 

Capt. Robert Proudfoot, Welsh Divisional Sanitary Section, Royal Army Medical 
Corps (Territorial Force). 

Temp. Capt. Henry Wade, M.B., Royal Army Medical Corps (Territorial Force), 
attached Scottish Horse Mounted Brigade Field, Ambulance. 

Capt. James Gerald Fayrer Hosken, Royal Army Medical Corps (Territorial Force). 


Cross of Karageorge (with Swords) 1st Class. 
No. 150, Pte. Alexander McInnes, 2nd Lowland Ficld Ambulance (Territorial Force). 


Silver Star, 2nd Class. 
No. 2226, Pte. Hugh Jones, 2/2nd Welsh Field Ambulance (Territorial Force). 


Gold Medal. 4 . 
No. 1555, Pte. Moses Martin, 1/1st Lowland Field Ambulance (Territorial Force). 
No. 170, Pte. Herbert James Bolwell, 1st East Lancashire Field Ambulance 
(Territorial Force). 
Silver Medal. . 
No. 1607, Pte. Albert William Francis, 8th Mounted Brigade Field Ambulance 
(1/4th London) (Territorial Force). 


rk 
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i ARMY MEDICAL SERYICE. 


Col. James C. Morgan is placed temporarily on the Half-pay List on account of 
ill-health, September 29, 1916. 

Lieut.-Col, KE. M. Pilcher, D.8.0., M.B., F.R.C.S., R.A.M.C., to be Brevet-Col., 
September 12, 1916. 

Lieut.-Col. Arthur Kennedy, from Royal Army Medical Corps, to be Colonel, rice 
Col. J. UC. Morgan, September 29, 1916. 


ROYAL ARMY MEDICAL CORPS. 


Lieut.-Col. Alfred T. 1. Lilly is retained on the Active List under the provisions of 
Arts, 120 and 522 R. Warrant for Pay and Promotion, and to be supernumerary, 
September 8, 1916. 

Lieut.-Col. James S, Green, M.B., retires on retired pa? on account of ill-health, 
September 26, 1916. 

Capt. R. J. B. Buchanan, from retired pay, is reinstated in the Royal Army Medical 
Corps, and to be Temp. Capt. whilst commanding a Prisoners of War Camp. July 10, 
1916. (Substituted for the notification in the Gazette of July 22, 1916.) 

Major Edgar E. Powell, from Supernumerary List, to be Licut.-Col., September 29, 
1916. 

Capt. Ronald E. Todd, M.B., is reinstated to establishment, August 15, 1916. 
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ACKNOWLEDGMENT FROM OFFICER COMMAND. 
ING R.A.M.C RECORDS. 


Taw Officer-in-Obarge R.A.M.C. Records acknowledges receipt of £36 Os. 2d., 
proceeds of a concert given at Kirkee, India, on Tuesday, July 11, 1916, by the 
members of the late 16th Stationary Hospital, in aid of the widows and families of 
those members who died whilst on active service with the unit. 

The Officer-in-Charge R.A.M.O. Records has, therefore, remitted £12 to the widow 
of No. 31656 Serjt. B. T. Colls, £12 to the widow of No. 58831 Pte. H. Bate, and £12 
to the mother of No. 60386 Pte. J. F. Owen, and has forwarded their grateful acknow- 
ledgements to the Officer Commanding the late 16th Stationary Hospital. 


BIRTH 


O'FLAHERTY.—On September 10, at 10, Loveday Road, Ealing, W., the wife of 
Liout.-Gol. A. R. O'Flaherty, R.A.M.C., of @ son.§ 


MARRIAGE, 


ALLNUTT—GAINSFORD.—On July 27, 1916, at Hitchin, Herts, Captain E. B. 
Allnutt, M.C., R.A.M.C., to Joan Cicely, daughter of the Rev. G. B. Gainsford, M.A., 
and Mrs. Gainsford, of Woodside, Hitchin, Herts. 


EXCHANGES, &c. 


The charge for inserting Notices respecting Exchanges in the Royal 
Army Medical Corps is 5/- for not more than five lines, which should be 
forwarded by Cheque or P.O.0., with the notice, to Messrs. G. STREET 
and CO., Ltd., 8, Serle Street, London, W.C., not later than the 22nd of 
the month. 
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A free issue of twenty-five reprints will be made to contributors 
Communications, and of twenty-five excerpts of Lectures, Travels, and 


of the United Services Medical Society. 
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© These are not arranged as Reprints, but appear precisely as 


in the Journal with any other matter that. 
may happen to appear on the first and last pages of the particular excerpt ordered. 


Cases For Binpina Vonumes.—Strong and useful cases for binding can be 
obtained from the publishers at the undermentioned rates :— 


Covers, 1s. 8d. net; binding, 1s. 6d. 
These charges are exclusive of cost of postage. 


In forwarding parts for binding the name and address of sender should be 


enclosed in parcel. 


All Applications for Advertisements to be made to— 
G. STREET & CO., Lrp., 8, Serte Street, Lonpor, W.C. 


The back outside cover is not available for advertisements, 


The above figures are subject to 15 per cent. increase. 
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EDITORIAL NOTICES. 


The Editor will be glad to receive original communications upon professional 
subjects, travel, and personal experiences, etc. He will also be glad to recetve items 
of news and information regarding matters of interest to the Gorps from the various 
garrisons, districts, and commands at home and abroad. 


All such Communications or Articles accepted and published in the 
“Journal of the Royal Army Medical Corps” will (uniess the Author notifies 
at the time of submission that he reserves the copyright of the Artiole to 
himself) become the property of the Library and Journal Committee, who 
will exercise full copyright pewers concerning such Articles. 


Matter intended for the Corps News should reach the Editor not later than the 
15th of each month for the following month’s issue. Notices of Births, Marriages, 
and Deaths are inserted free of charge to subsoribers and members of the Corps. 
All these communications should be written upon one side of the paper only; they 
should by preference be type-written, but, if not, all proper names should be written 
in capital letters (or printed) to avoid mistakes, and be addressed The Editor, 
“ Journat or rH@ Royat ARMY Muprcat Oorps,” War Office, Whitehall, London, 8. W. 


Communications have been received from Colonel Andrew Fullerton; Lieut.-Col. 
H. E. Winter; Majors A. Maitland Ramsay, G. Stoker; Captains A. Howard Pirie, 
C. F. Strange, G. Vilvandre, H. I. Pechell, J. B. Grogan, J. M. Anderson, W. Jameson, 
A. Sandison. 

The following publications have been received :— 

British : The Medical Journal of South Africa, The Hospital, The Practitioner, 
Transactions of the Socisty of Tropical Medicine and Lygiene, Guy's Hospital Gazette, 
Journal of the Royal United Service Institution, The Lancet, I'he Royal Engineers’ 
Journal, Journal of the Royal Sanitary Institute, The Journal of State Medicine, The 
Medical Journal of Australia, The Indian Medical Gazette, The Medical Review, The 
Medical Press and Circular, Red Cross and Ambulance News, Indian Journal of Medical 
Research, The R.A.M.C. Depot Magazine, Public Health, Tropical Diseases Bulletin, 
The British Journal of Surgery, The ‘British Journal of Tuberculosis, The Journal of 
Tropical Medicine and Hygiene. 

Foreign: United States Public Health Service, Memorias do Instituto Oswaldo 
UOspedale Maggiore, Revista dela Sanidid Militar, Bulletin de V Institut Pasteur, 
tacrlacgen, The Military Surgeon, United States Department of Agriculture, Bulletin 
of the Johns Hopkins Hospital, Archives de Médecine et de.Pharmacie Militaires, Le 
Caducée, The Journal of Infectious Diseases, Norsk Tidsskrift for Militaermedicin. 
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MANAGER'S NOTICES. 


The JounnaL or tHe Rorat Anmy Meprcat Cones is published monthly, six 
months constituting one volume, a volume commencing on Ist July and 1st January 
of each year, 


The Annual Subscription is £1 (which includes postage), and should commence 
either on Ist July or 1st January; but if a subsoriber wishes to commence at any 
other month he may do so by paying for the odd months between Ist July and Ist 
January at the rate of 1s. 8d. (one shilling and eightpence) per copy. (All subscriptions 
are payable in advance.) 


Single copies can be obtained at the rate of 2a. per copy. 


The Corps News is also issued separately from the Journal, and can be subscribed 
for at the rate of 2s. (two shillings) per annum, including postage. Subsoriptions 
should commence from lst July each year; but if intending subscribers wish to com. 
mence from any other month, they may do’so by paying for the odd months at the 
rate of 2d. per copy. (All subscriptions are payable in advance.) 


Officers of the Royal Army Medical Corps possessing Diplomas in Public Health, 
etc., are kindly requested to register their special qualifications at the War Office. 
Letters of complaint are frequently received from officers stating that their 
special qualifications have not been shown in the Distribution List which is pub- 
lished as « supplement to the Journal in April and October of each year. As, 
however, the particulars of this list are supplied from official sources, officers 
are reminded that unless the possession of Diplomas, etc., has been registered at 
the War Office, no entry of such qualifications can be recorded in the Distribution 
List. 


Letters notifying change of address should be sent to the Hon. Manager. 
“Journal of the Royal Army Medical Corps,” War Office, Whitehall, London, 
‘W., and must reach there not later than the 20th of each month for the 
alteration to be made for the following month's issue. 


It is requested that all Cheques or Postal Orders for Subscriptions to the 
Journal, Corps eprints, etc., be crossed “ Holt & Co.," and made payable 
to the “ Hon. Manager, Journal R.A.M.C.,” and not to any individual personally. 


All communications for the Hon, Manager regarding subscriptions, etc., should 
be addressed to 
Tse Hon. ManaGes, 


‘‘Jounnan or raz Royay Anmy MepicaL Comps,” 
Was Orrice, WaITesatt, 3.W. 


JOURNAL 


ROYAL ARMY MEDICAL CORPS, 


Corps Rews. 


NoveMBER, 1916. 


EXTRACTS FROM THE “ LONDON GAZETTE.” 


September 26, 1916. 


His Majesty the King has been graciously pleased to approve of the appointmonts 
of the undermentioned Officers to be Companions of the Distinguished Service Order, 
in recognition of their gallantry and devotion to duty in the field:— __ 

Temp. Capt. Norman Walford Broughton, M.B., Royal Army Medical Corps.. 

For conspicuous gallantry and devotion to duty during operations. During a very 
heavy bombardment he, on three occasions, helped to dig out men from blown-in dug-outs, 
Shells were bursting all round him, but he refused to take cover, and it was mainly 
due to his efforts that most of the buried meri were rescued. He has done other fine 
and gallant work. 

Temp. Capt. Douglas William Hunter, M.B., Royal Army Medical Corps. 

For exceptional gallantry and devotion to duty. This officer laboured incessantly 
tending and clearing the wounded in the open and in front line trenches under very 
heavy fire. At a critical time when casualties had ‘been heavy he steadied and 
reorganized his stretcher-bearers by his magnificent example and skilful control. 
After the battalion had withdrawn he continued searching the battle field for wounded. 
He showed absolute disregard of danger. 

(Substituted for the announcement published in the London Gazette dated August 25, 
1916). 


His Majesty the King has been graciously pleased to confer the Military Cross on 
the undermentioned Officers in recognition of their gallantry and devotion to duty in 
the field :— 

Capt. William Barnsley Allen, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He was telephoned for when an 
artilleryman was severely wounded, and came'in at once over ground which was being 
heavily shelled at the time. On another occasion he did similar fine work under heavy 
shell fire. 

Temp. Capt. George Galen Bartholomew, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. His dressing 
station was continually under shell fire, but he tended the wounded with the greatest 
coolness and courage. He remained in the line thirty hours after the battalion had 
been removed. He had previously done similar fine work. 

Temp. Capt. Frank Dallimore, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. Under heavy 
shell and machino-gun fire, after his aid post had been blown in, he continued dressing 
the wounded, and only retired after every man had been: attended to, and safely . 
removed. Twice previously he had done similar fine work. 
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Temp. Capt. Norman Clotworthy Graham, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. For several 
days he was constantly tending the wounded under heavy shell fire. He refused 
to leave the lines when the battalion had been relieved until he had attended to all 
the wounded of many other units. During the whole time he had hardly an hour's 
rest. 

Temp. Lieut. Paul MoDonald Little, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty, He collected and tended the 
wounded under very heavy fire during three days and nights. He also went out under 
heavy shell fire and brought in two wounded stretcher-bearers, and was going out 
again for two more when a shell fell and killed them both. 

Temp. Capt. John McIntosh Morgan, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He has shown an utter 
eisregerd of personal danger on several occasions when tending and removing the 
woun . 

Temp. Capt. Burford Noel Norman, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He worked for 

practically, forty-eight hours attending the wounded. His post was often shelled, but 
only ceased work when he was physically incapable of further effort. 
Capt. Frederic Sanders, M.B., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty in action. For forty-eight con- 
secutive hours he worked in ‘‘ No Man's Land,” tending and carrying in the wounded, 
although he himself wounded at the time. 

Temp. Capt. John Maitland Stenhouse, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during several days of operation, 
when attending to the wounded under heavy shell fire. He repeatedly himself 
when dressing wounds, and finally was himself wounded. 

Capt. Pensam Thornton, Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty during operations. He did fine 
work among the wounded under fire, and, though badly wounded in two places, stuck 
to his work, though repeatedly urged to have his wounds properly dressed. He refused 
to leave the trenches until every wounded man had been brought in. 

Capt. Guy Torrance, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He moved 
about under heavy fire and rendered first aid to about 180 officers and men. When 
his dressing-station was blown in by a shell and his serjeant mortally wounded he 
continued his work in the open. 

Capt. William Semple Wallace, M.B., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty in action, Under very heavy shell 
fire he tended and directed the removal of the wounded. He continued working after 
being twice buried and partly stunned by exploding shells. i 
Temp. Capt. Charles McMoran Wilson, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He worked 
Yor over an hour digging out wounded men, at great personal risk. He then returned 
to his aid post and attended to the wounded. Later, hearing that an officer had been 
wounded, fe passed through 100 yards of the enemy’s artillery barrage, dressed his 
wounds, and finally got him into safety as soon as the barrage permitted. On other 
occasions he has done fine and gallant work. 3 : 

Capt. Joseph Wilkie Scott, M.D., Royal Army Medical Corps. 

For conspicuous gallantry in going forward with his stretcher-bearers and when 
all his party, with the exception of one non-commissioned officer, had become 
casualties, he reached our advanced trench. In a shallow broken trench he tended 
wounded for several hours. He carried back wounded at great personal risk, and for 
some time organised the removal of wounded from the advanced trench, 

(Substituted for the announcement published in the London Gasette,dated August 25, 


1916). 


His Majesty the King has been graciously pleased to approve of the award of the 
Distinguished Conduct Medal to the undermentioned Warrant Officer, Non- 
commissioned Officers and Men for acts of gallantry and devotion to duty in the 
field :— 

No, 41916 Pte. W. Chalkley, Royal Army Medical Corps. 

For conspicuous and consistent good work and devotion to duty. 
No. 43124 Staff-Serjt. A. B. Grindley, Royal Army Medical Corps. 

For conspicuous good work and devotion to duty. 
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No. 39928 Serjt. G. Jacobs, Royal Army Medical Corps. 

For conspicuous gallantry during operations. When his stretcher-bearers were 
dazed by the intense shell fire he jumped on the parapet, and with the assistance of 
an orderly carried the first caso through the barrage. The other bearers at once 
followed his lead. 

No. 8994 Serjt.-Major C. Kingston, Royal Army Medical Corps. 

For conspicuous and consistent good work. He has shown marked ability and 
initiative in times of emergency. 

No. 7154 Pte. (Acting Cpl.) T. Simmonds,,Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. Although knocked down by 
a falling beam in the evacuation dug-out which had been hit by @ shell, he calmly 
dressed a serjeant who had been wounded. He thon started off up the road under 
heavy shell fire, to warn the medical officer not to send up any more cases, as the 
stretcher-bearers would probably be killed. On his way he extricated a wounded 
bearer, who was buried, and got him into safety. 

No, 40233 Lance-Cpl. F. Turner, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He went out 
under heavy shell fire and tended the wounded. When all his stretcher squad had 
become casualtios, he ‘brought in single-handed four wounded men under very heavy 
shell fire, and continued to work afterwards for thirty-five hours with the greatest 
bravery and coolness, although wounded by shrapuel. 


War Office, 
October 11, 1916. 


His Majesty the King has been graciously pleased to award the Military Medal for 
bravery in the field to tho undermentioned :— 

No. 33642 Pte. A. Binks, Royal Army Medical Corps. 

No, 8650 Pte. W. Casewell, Royal Army Medical Corps. 

No. 6451 Serjt. G. A. Cocks, Royal Army Medical Corps. 

38 Pte. P. Condron, Royal Army Medical Corps. 

Pte. F. Dando, Royal Army Medical Corps. 
No. 6331 Pte. W. E. H. Fairfield, Royal Army Medical Corps. 
No. 51540 Cpl. J. H. Freeman, Royal Army Medical Corps. 
No. 31672 Staff.Serjt. W. Furminger, Royal Army Medical Corps. 
No. 33048 Serjt. G. W. Furniss, Royal Army Medical Corps. 
No. 538 Staff-Serjt. C. H. Gibb, Royal Army Medical Corps, 
No. 49592 Pte. J. H. Hawkes, Royal Army Medical Corps. 
No. 12618 Staff-Serjt. W. A. Mayman, Royal Army Medical Corps. 
No, 6600 Pte. P. G. K. McLeod, Royal Army Medical Corps. 
No. 8795 Cpl. J. Morrison, Royal Army Medical Corps, 
No. 37048 Serjt. L. L. Page, Royal Army Medical Corps. 
No. 19748 Cpl. (Acting Serjt.) C. H. Parr, Royal Army Medical Corps. 
No. 49500 Pte. H. Rush, Royal Army Medical Corps. 
No. 49520 Staff-Sorjt. F. Setters, Royal Army Medical Corps. 
No. 2791 Acting-Cpl. J. Sykes, Royal Army Medical Corps. 


War Office, 
October 18, 1916. 


His Majesty the King has been graciously pleased to award the Meritorious Service 
Medal to the undermentioned Non-Commissioned Officers and men, in recognition of 
yaluable services rendered during the present War :— 

No. 2398 Staff-Serjt A. W. Allison, Royal Army Mcdical Corps. 

No. *53100 Acting-Serjt. C. F. Ashbee, Royal Army Medical Corps. 


No. 3 Pte. HL. T. Berryman, Royal Army Medical Corps, 
No, 15 Staff-Serjt. C. E. Bull, Royal Army Medical Corps, 


No. 2108 Cpl. T. B. Claydon, Royal Army Medical Corps. 
No. *11810 Serjt. W. H. Colville, Royal Army Medical Corps. 
No. 19021 Qmr.-Serjt. (Acting-Serjt.-Major) A. A. Dell, Royal Army Medical Corps. 
No. *812 Cpl. J. Dick, Royal Army Medical Corps. 
. 1618 Serjt. F, A. Dolling, Royal Army Medical Corps. 
rjt. P. G. Elsev, Royal Army Medical Corps. 
rjt. T. B. Fairfull, Royal Army Medical Corps. 
No, 64 Pte. Ki. Fellows, Royal Army Medical Corps. 
No. *1373 Pte. (Acting-Cpl.) W. J. Franklin, Royal Army Medical Corps. 
No. *°32016 Pte. J. W. Fry, Royal Army Medical Corps. 
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No. *266 Staff-Serjt. W. E. George, Royal Army Medical Corps. 

No. °10831 Serjt. H. W. G. Gregory, Royal Army Medical Corps. 

No. 44572 Staff-Serjt. R. G. Griggs, Royal Army Medical Corps. 

No. 736 Staff-Serjt. W. K. Hadingham, Royal Army Medical Corps. 
No. 954 Serjt. H. C. Hallet, Royal Army Medical Corps. 

No. 79 Serjt. F. H. Hankins, Royal Army Medical Corps. 

No. 67653 Pte. R. F. Hanslar, Royal Army Medical Corps. 

No. *17379 Serjt. KE. Hardy, Royal Army Medical Corps. 

No. *17084 Staff-Serjt. J. Hunter, Royal Army Medical Corps. 

No, 12483 Pte. (Acting-Serjt.) A. E. Itter, Roval Army Medical Corps. 
No. 11822 Serjt. G. EK. Johnson, Royal Army Medical Corps. 

No. 724 Pte. P. Kilburn, Roval Army Medical Corps. 

. *383148 Qmr.-Serjt. H. W. Lee, Royal Army Medical Corps. 

. ©35903 Serjt. W. T. Lindsay, Royal Army Medical Corps. 

No. 1718 Pte. (Acting-Cpl.) L. W. Lowe, Royal Army Medical Corps. 
No. *18903 Staff-Serjt A. Male, Royal Army Medical Corps. 

2745 Pte. (Acting-Cpl.) C. Martin, Royal Army Medical Corps. 
No. *19472 Serjt. C. E. Munson, Royal Army Medical Corps. , 

No. 18940 Qmr.-Serjt. (Acting Serjt.-Major) P. H. Musgrave, Royal Army Medical 
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No. 31080 Staff-Serjt. J. K. Niven, Royal Army Medical Corps. 
No. *12362 Serjt. T. Porter, Roval Army Medical Corps. 
No. 1383 Cpl. J. Rouse, Royal Army Medical Corps. 
. *30297 Cpl. T. H. Shaw, Royal Army Medical Corps. 

No, *8401 Pte. (Acting-Serjt.) J. Sherman, Royal Army Medical Corps. 

No. *7977 Pte. T. Summerson, Royal Army Medical Corps. 

No. *15967 Serjt. W. T. Tringham, Royal Army Medical Corps. 

No. *12302 Staff-Serjt. W. Whyte, Royal Army Medical Corps. 

No. 232 Staff-Serjt. T. Wood, Royal Army Medical Corps. 

No. 2162 Pte. J. E. Woodward, Royal Army Medical Corps. 

Note.—The names marked with an asterisk were published in error in the Gazette of 
September 14, 1916, in the list of Military Medal Awards, and that announcement in 
respect of these Non-commissioned Officers and men is accordingly cancelled. 


War Office, 
October 19, 1916. 

The following despatch from Lieut-Gen. Sir Percy Lake, K.C.B., has been 
forwarded by the Government of India for publication :— 

General Headquarters, 
Indian Expeditionary Force “ D," 
Basrah, August 24, 1916. 
From the General Oficer Commanding Indian Expeditionary Force ‘*D.” To the 
Chief of the General Staff, Army Headquarters, India. 

Sir,—With reference to my despatch dated August 12, 1916, paragraph 78, I have 
the honour to submit a detailed list of Officers, Warrant Officers, Non-commissioned 
Officers and men whom I desire to bring to special notice. 

I have the honour to be, Sir, 
Your most obedient servant, 
P. Lake, Lieut.-General, 
Commanding Indian Erpeditionary Force ‘* D." 


Tate, Col. A. E., A.M.S. 
War Office, 
October 19, 1916. 
The Government of India has received from Lieut.-Gen. Sir Percy Lake the 
following list of nantes of ofticers and others recommended by Major-Gen. Townshend 
for distingushed service during the defence of Kut-al-Amarah :— 
Browne-Mason, Lieut.-Col., H.O.B., Royal Army Medical Corps. 


MEpIcaL SERVICE. 
Aylen, Major E. V., Royal Army Medical Corps. 
Cane, Capt. A. 8., Royal Army Medical Corps. 
Cane, Capt. E. G. 8., Royal Army Medical Corps. 
Hennessy, Lieut.-Col. J., C.B., M.B., Royal Army Medical Corps. 
Lambert, Major F. C., Royal Army Medical Corps (deceased). 


War Office, 
October 19, 1916. 
‘His Majesty the King has been graciously pleased to approve of the undermentioned 
Honours and Rewards for distinguished service in the field, with effect from June 3, 
1916, inclusive :— 


To BE CoMPANIONS OF THE DISTINGUISHED SERVICE ORDER. 


Major Ernest Vaughan Aylen, M.B., Royal Army Medical Corps. 
Lieut.-Col. Hubert Oliver Browne Browne-Mason, Royal Army Medical Corps. 
Capt. Leo Murphy, Royal Army Medical Corps. 


AWARDED THE Mititary Cross. 
Capt. Albert Thomas James McCreery, M.B., Royal Army Medical Corps. 


War Office, 
October 20, 1916. 


His Majesty the King has been graciously pleased to approve of the appointments 
of the undermentioned officers to be Companions of the Distinguished Service Order, 
in recognition of their gallantry and devotion to duty in the field :— 

Surg.-Major Francis William Bailey, Royal Field Artillery (Medical Officer). 

For conspicuous gallantry and devotion to duty. When the battories of his brigade 
came under heavy shell fire, he at once went out to tend the wounded and dying in the 
open with utter disregard of danger. 

Major Michael Joseph Mahoney, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion’ to duty in action. When his aid post was 
blown in he at once established another under heavy shell-fire, and tended the wounded 
for two days and nights. When relieved he took a few hours rest and then returned to 
his gallant work. 

Capt. Joseph Ellis Milne, M.D., Royal Army Medical Corps. 

For conspicuous gallantry “and devotion to duty during operations. He has 
repeatedly tended the wounded under heavy shell-fire, aud has shown himself utrerly 
regardless of personal safety. 

Capt. Edgar Percival, M.B., Royal Army Medical Corps. 

For -conspicuous gallantry and devotion to duty. He led a party of stretcher- 
bearers into a wood, and remained for over two hours searching for wounded under 
shell and machine-gun fire. On previous occasions he has done similar gallant work, 


His Majesty the King has been graciously pleased to confer the Military Cross on 
the undermentioned Officers and Warrant Officers in recognition of their gallantry 
and devotion to duty in the field :— 

Temp. Capt. Harold Ackroyd, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He attended 
the wounded under heavy fire, and finally, when he had seen that all our wounded 
from behind the line had been got in, he went out beyond the front line and brought 
in both our own and enemy wounded, although continually sniped at. 

Temp. Lieut. Frederick Alexander Anderson, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. When his aid post was hit and 
all his assistants were wounded, he himself being badly bruised, he helped to dig out 
three buried men under heavy shell fire. He stuck to his duty till his battalion was 
relieved. 

Temp. Lieut. Bernard Francis Bailey, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. For two days 
and nights he tended the wounded under heavy shell-fire. He was stunned by a shell, 
but, on regaining consciousness half an hour later, continued his fine work with the 
greatest coolness. 

Temp. Capt. Cyril Carlyle Beatty, Royal Army Medical Corps. 

For conspicuous courage and coolness when in charge of an advanced dressing- 
station. By his fine work he has ensured quick and successful evacuation of wounded 
from the aid posts. In times of difficulty he set an invaluable example. 

Temp. Lieut. James Gordon Bell, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
heavy shell-fire. On being relieved he heard that some wounded men had been left 
in a trench and immediately went back two and a-half miles with stretcher party 
through heavy shelling and brought in three wounded men. 
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Temp. Capt. Thomas Bourne-Price, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He went from 
place to place under very heavy shell-fire to try and get into communication with the 
ambulance cars. Finally, he was half smothered by the explosion of three successive 
heavy shells. For many months he has done very fine and gallant work when in 
charge of stretcher-bearers, and when tending and evacuating wounded under shell-fire. 
Capt. William Bowater, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He collected 
the wounded from the front line trenches and advanced dressing-stations under heavy 
shell-tire during several days. He allowed himself hardly any rest, and set a fine 
example to his men. 

Capt. Samuel Brown, Royal Army Medical Corps. 

For conspicuous devotion to duty during operations. He was blown up by a 
shell, and was so much injured that he had to spend the night in a field ambulance; 
but, though still suffering, he returned to duty next day. A few days later he was 
again blown up. He had never spared himself, and has displayed the greatest 
gallantry. 

Temp. Capt. William Campbell, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He repeatedly 
attended the wounded under heavy shell fire. On one occasion, when a dug-out had 
been hit by a gas shell, he went in to attempt the rescue of those within under very 
dangerous conditions. 

Temp. Lieut. John Russell Christian, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. When Brigade Headquarters 
was shelled by the enemy, one man being mortally wounded and two officers incapaci- 
tated, he remained with them all night exposed to shell fire. After the wounded had 
been removed to safety, he remained behind in order that other units might know 
where to tind him. He has done other fine work. 

Temp. Capt. Arthur Gruchy Clark, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and good work, controlling bearers at the Front under 

very heavy fire. He did especially good work in advanced trenches. 

Temp. Lieut. Vincent Middicton Coates, Royal Army Medical Corps. 

* For conspicuous gallantry and devotion to duty in action. During an attack he 
tended the wounded under very difficult circumstances, working without assistance 
after his orderly was hit. He was under heavy shell fire. 

Capt. Aston Ridley Dale, Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty during operatious He was 
untiring in his efforts on behalf of tha wounded, and showed great courage when 
a shell burst in the entrance of his dressing station, killing his orderly and wounding 
@ serjeant. 

Temp. Capt. Douglas Allan Donald, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. When a 
dug-out was hit by a gas-shell, he wwice entered and removed two wounded men under 
very dangerous conditions, He had previously been working continuously for forty- 
eight hours removing the wounded from aid-posts. 

Temp. Lieut. Richard Felton, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He tended the 
wounded during an intense bombardment, and, a few days later, when a shell blew in 
the orderly room, killing three men and burying the remainder, he rescued the latter 
under most dangerous conditions. But for his pluck and devotion to duty many more 
lives would have been lost. 

Temp. Capt. William Eric Giblin, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He tended the wounded 
in “ No Man’s Land” under heavy shell and machine gun fire, aud showed an utter 
contempt of danger. 

Capt. Samuel Sowray Greaves, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action, For thirty-six hours he 
tended the wounded in the open. On several other occasions he bas shown great 
courage under heavy shell fire. 

Temp. Capt. John Greene, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He tended the 
wounded under heavy shell fire, though himself injured by @ shell which burst only 
ten yards from him. He immediately returned to duty after being tended at the 
dressing station. S 
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Capt. Eben Stuart Burt Hamilton, M.B., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty during operations. He rescued 
three severely wounded men from the ruins of a dug-out under heavy shell fire. As he 
was removing the last man the dug-out was blown in on him, and he had himself to be 
dug out. He has done other fine work and has shown an utter disregard of danger. 
Temp. Capt. John Bowman Hunter, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He tended 
the wounded under heavy shell fire when the battalion had suffered heavy casualties. 
By his fine example he inspired all under him with courage and energy. 

Temp. Capt. Ernest Emrys Isaacs, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He tended the 
wounded in a very exposed position for twelve hours, some of them being wounded 
and one actually killed by shell fire in his aid-post. At one time he had worked 
unceasingly for thirty-five hours without food,‘drink or rest, having divided up his food 
and water among those of the wounded who most needed it. 

Capt. Frank Graham Lescher, Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and initiative in searching for wounded under heavy shell 
fire. He repeatedly led his bearers through heavy barrage. He continued his work 
until he had got all the wounded to safety. 

Temp. Capt. Kenneth William Mackenzie, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. His aid-post 
was continually shelled, but he carried on with great determination. He, personally, 
assisted some of the walking cases across the shelled area, and, when water ran out, 
wont himself across the open to get some. He showed an utter disregard of personal 
safety. 

Temp. Lieut. George Boyd McTavish, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. Throughout very severe fighting 
he was responsible, by his energy, courage, and contempt for danger. in saving a large 
number of severely wounded who had been left in the battered front line trenches or 
in ‘* No Man’s Land.” 

Temp. Lieut. Gregor Mackenzie Miller, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. By his splendid 
example and cheerfulness he gave great encouragement to the men under heavy and 
continuous shell-fire. He volunteered to remain in the front line trenches, where he 
saved the lives of many badly wounded men by being on the spot. 

Temp. Capt. Francis John Morris, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He led his 
stretcher-bearers to collect wounded in full view of the enemy’s position, and set a fiue 
example to all near him, He has done other similar gallant work. 

Temp. Capt. Bartholomew Joseph Mullin, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He tended 
the wounded under heavy shell-fire after himself being knocked down by a shell. 
He had to work in an open trench without any overhead cover, and exposed to 
enfilade fire. 

Capt. Hugh Roger Partridge, Roval Army Medical Corps. 

. For conspicuous gallantry and devotion to duty during protracted operations. During 
several weeks he was in charge of a collecting post and repeatedly under heavy shell- 
fire. He has shown the greatest coolness, and has worked incessantly evacuating the 
wounded. He has been hit more than once by debris, and bas set a fine example to 
those around him. 

Temp. Capt. Wellington Le Roy Pedlow, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations, He tended 
the wounded utterly regardless of the encmy’s fire, and carried a severely wounded 
officer from a very exposed part of the captured position to the aid-post, being fired at 
all the way. 

Capt. Rudolph Albert Peters, M.B., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty during operations. He tended the 
wounded the whole day and night under heavy shell fire, and at night was instru- 
mental in getting in many wounded, who were lying out in front in the open. 

Temp. Capt. Nicol McNicoll Rankin, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in remaining st his post and 
attending to wounded after the regimental aid post had received three direct hits and 
he himself had been wounded in the face. For four hours he continued at duty, the 
area around his aid post being heavily shelled all the time. 
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Temp. Capt. Charles Roche, Royal Army Medical (‘orps. 

For conspicuous courage and skill in the performance of his duties, many times 
under fire. He organized large stretcher parties and rescued many seriously wounded 
men from points which were constantly under heavy fire. He has displayed great 
devotion to duty under distressing circumstances. 

Capt. Hugh Kingsley Ward, M.B., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty during operations. He has shown 
an utter contempt for danger, going to any and every place, however exposed, in which 
there were wounded men. He has himself been wounded by a shell while carrying 
out this gallant work. 

Soutu AFBIcaN CONTINGENT. 


Capt. Albert Groenwald, M.D., Medical Officer (attached South African H.). 

For conspicuous gallantry and devotion to duty during several actions. He tended 
the wounded under fire with utter disregard to his personal safety. 
Capt. Stephen Liebson, South African Medical Corps. 

For conspicuous gallantry and devotion to duty when tending the wounded during 
operations, Though himself wounded and with nothing but a small trench to work 
in, he carried on during several days under heavy shell and sniping fire with the 
greatest courage. 

The undermentioned Officer has been awarded a Bar to his Military Cross for 
subsequent acts of conspicuous gallantry :— 

Temp. Capt. William Howard Lister, M.C., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. For thirty hours 
he supervised the work of his stretcher-bearers in tho open under heavy shell fire. 
On-another occasion he searched a wood for wounded under very heavy shell fire. 

(The Military Cross was awarded in London (Gazette dated June 23, 1915.) 


His Majesty the King has been graciously pleased to approve of the award of the 
Distinguished Conduct Medal to the undermentioned Non-commissioned Officers and 
men for acts of gallantry and devotion to duty in the field :— 

No. 45510 Acting Serjt. H. W. Abbiss, Royal Army Medical Corps. 

For conspicuous bravery and devotion, during lengthy operations, in leading and 
directing his stretcher squads in the open and under very heavy shell fire. On one 
occasion, when all his men were away carrying the wounded, he continued to dress 
and attend wounded during an intense bombardment of an hour and a half, one man 
being killed while he was in the act of dressing him. 

No. 37448 Serjt. J. Ellis, Royal Army Medical Corps. 

For conspicuous bravery and devotion when leading and directing stretcher- bearers, 
under a heavy fire, for thirty-six hours. On one occasion he volunteered to go forward 
and administer first-aid in the open, under very heavy shell-fire, before the stretcher 
parties could advance. 

No. 987 Serjt. R. Fraser, Royal Army Medical Corps. 

For conspicuous gallantry during operations. When it was reported that stretcher- 
bearers were in ditieulty up the road, he immediately went out and, though knocked 
over and practically buried by a shell, brought in the party toa dressing station. He 
has done other fine and gallant work. 

No. 13059 Cpl. J. B. Purvis, Royal Army Medical Corps. 

For conspicuous gallantry on many occasions since the commencement of the 
campaign, and notably when for five days he remained in the open, without relief, 
directing stretcher-bearers and continually exposed to shell fire, 

No. 58909 Pte. A. Samson, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. On one occasion 
when most of his comrades had become casualties he continued to assist the wounded 
to the dressing station with the greatest coolness and courage. 

No. 37645 Serjt. T. Smalley, Royal Army Medical Corps. 

For conspicuous bravery and devotion during operations, when he collected wounded 
and rendered first-aid in the open under heavy shell fire, although he was himself 
wounded early in the action. 

No. 15803 Serjt. H. B. Stuart, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He went 
forward by himself under very heavy shell fire to offer assistance and see if stretcher- 
bearers were required. On another occasion, when several casualties occurred in the 
trench, he was the first to go to their assistance under very heavy shell fire. His 
plucky example gave great encouragement to the troops holding the trench. 


War Office, 
October 21, 1916. 
His Majesty the King bas been graciously pleased to award the Military Medal for 
bravery in the Field to the undermentioned Non-commussioned Officers and Men :— 
No. 45115 Pte. S. Benson, Royal Army Medical Corps. 
20712 Pte. T. H. Bridge Royal Army Medical Corps 
48 Pte. E. Broomhall, Royal Army Medical Corps. 
210 Pte. S. Burke, Royal Army Medical Corps. 
No. 56710 Pte. J. Burton, Royal Army Medical Corps. 
No. 6398 Serjt. R. H. Coad, Royal Army Medical Corps. 
5 98 Pte. J. Cockburn, Royal Army Medical Corps. 
. 2012}Pte. W. S. Cox, Roval Army Medical Corps. 
. 2295 Pte. L. Crecraft, Royal Army Medical Corps. 
. 2404 Pte. A. E, Davey, Royal Army Medical Corps. 
. 40189 Pte. P.O. Dav Royal Army Medical Corps. 
. 87701 Cpl. G. B. Dickinson, Royal Army Medical Corps. 
. 30210 Serjt. W. Eldridge, Royal Army Medical Corps. 
. 1430 Pte. W. Elliott, Royal Army Medical Corps. 
. 68148 Pte. H. H. Evans, Roval Army Medical Corps. 
. 58780 Pte. J. Fitzsimmons, Royal Army Medical Corps. 
. GIDAS Pte. Gallewski, Royal Army Medical Corps. 
. 967 Cpl. T. KE Garland, Royal Army Medical Corps. 
. 49581 Pte. J. Golden, Royal Army Medical Corps. 
. 30578 Acting Serjt., M. Grifliths, Royal Army Medical Corps. 
. 37916 Pte. G. W. Harrison, Royal Army Medical Corps. 
. 41546 Pte. (Acting-Serjt.) P. Higginson, Royal Army Medical Corps. 
. 27344 Pte. W. Hodson, Royal Army Medical Corps. 
. 49287 Cpl. D. J. Jones, Royal Army Medical Corps. 
. 39442 Pte. J. Lindsay, Royal Army Medical Corps. 
. 45633 Pte. L. A. Lindsey, Royal Army Medical Corps. 
. 38770 Serjt. J. McCall, Royal Army Medical Corps. 
. 16102 Pte. N, McDonnell, Roval Army Medical Corps. 
. 62196 Pte. M. Moore, Royal Army Medical Corps. 
. 50553 Pte, R. Musker, Royal Army Medical Corps. 
. 8403 Pte. T. Page, Royal Army Medical Corps. 
. 47171 Pte. A. Perrin, Roval Army Medical Corps. 
. 41576 Pte. T. S. Pugh, Royal Army Medical Corps. 
. 6824 Pte. A. C. J. Robbins, Royal Army Medical Corps. 
. 68771 Pte. (Lance-Cpl.) T. Robinson, Royal Army Medical Corps. 
. 5664 Cpl. J. Rogers, Royal Army Medical Corps. 
No. 1082 Pte. W. Rose, Royal Army Medical Corps. 
2 56 Pte. F. G. Scribbins, Royal Army Medical Corps. 
. 27757 Pte. A. Simpson, Royal Army Medical Corps. 
. 56547 Pte. T. Standen, Royal Army Medical Corps. 
No. 63916 Pte. J. Todd, Royal Army Medical Corps. 
No. 12781 Cpl. W. Walton, Roval Army Medical Corps. 
No, 123 Pte. W. D. Warwick, Royal Army Medical Corps. 
No. 64651 Pte. J. Willis, Royal Army Medical Corps. 
No, 39188 Pte. G. Wood, Royal Army Medical Corps. 
The undermentioned have heen awarded a Bar to their Military Medal :— 
No. 58725 Pte. J. McTurk, Royal Army Medical Corps. 
(The award of the Military Medal was published in the London Gazette, dated 
September 14, 1916.) 


War Office, 

October 25, 1916, 

The following Dispatch has been received by the Secretary of State for War from 
General Sir Reginald Wingate, G.C.B., Sirdar and Governor-General of the Sudan. 

Khartoum, 
August 8, 1916. 
Medical Corps. 

Capt. R. C. Archibald, M.B., Royal Army Medical Corps. 

Capt. G. Cassidy, M.B., Royal Army Medical Corps. 

Capt. A. G. Cummins, M.B., Royal Army Medical Corps. 

No. 1430 Serjt. W. T. Perkins, Royal Army Medical Corps. 
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Capt. D. S. Buist, M.B., Roval Army Medical Corps. 

Capt. E. Gibbon, M.B., Royal Army Medical Corps. 

Major R. G. Anderson, Royal Army Medical Corps. 

Major W. Byam, Royal Army Medical Corps. 

Lieut.-Col. F, F, Carroll, M.B., Royal Army Medical Corps. 

No. 12504 Qmr.-Serjt. E. Shepherd, Royal Army Medical Corps. 
No. 11896, Qmr.-Serjt. A. P. Spackman, Royal Army Medical Corps. 
No. 10504, Pte. T. R. Begley, Royal Army Medical Corps. 


War Office, 
October 26. 1916. 


His Majesty the King has been graciously pleased to award the Victoria Cross to 
the undermentioned officers :— 

Capt. William Barnsley Allen, M.C., M.B., Royal Army Medical Corps. 

For most conspicuous bravery and devotion to duty. 

When gun detachments were unloading H.E. ammunition from wagons which had 
just come up, the enemy suddenly began to shell the battery position. The first shell 
fell on one of the limbers, exploded the ammunition and caused several casualties. 

Capt. Allen saw the occurrence and at once, with utter disregard of danger, ran 
straight across the open, under heavy shell firé, commenced dressing the wounded, and 
undoubtedly by his promptness saved many of them from bleeding to death. 

He was himself hit four times during the first hour by pieces of shells, one of which 
fractured two of his ribs, but he never even mentioned this at the time, and coolly 
went on with his work till the last man was dressed and safely removed. 

He then went over to another battery and tended a wounded officer. It was only 
when this was done that he returned to his dug-out and reported his own injury. 

Capt. Noel Godfrey Chavasse, M.C., M.B., Royal Army Medical Corps. 

For most conspicuous bravery and devotion to duty. 

During an attack he attended the wounded in the open all day, under heavy fire. 
frequently in view of the enemy. During the ensuing night he searched for wounded 
on the ground in front of the enemy’s lines for four hours. 

Next day he took one stretcher-bearer to the advanced trenches, and under heavy 
sholl-fire carried an urgent case for 500 yards into safety, being wounded in the side by 
a shell splinter during the journey. The same night he took up a party of twenty 
volunteers, rescued three wounded men from a shell hole twenty-five yards from the 
enemy’s trench, buried the bodies of two officers, and’ collected many identity discs, 
although fired on by bombs and machine guns. 

Altogether he saved the lives of some twenty badly wounded men, besides the 
ordinary cases which passed through his hands. His courage and self-sacrifice were 
beyond praise. 


War Office, 
October 26, 1916. 

His Majesty the King has been graciously pleased to award the Distinguished 
Conduct Medal to the undermentioned Non-commissioned Officers and men of No, 22nd 
Field Ambulance, Royal Army Medical Corps, in recognition of great devotion to duty 
and eminent services rendered by them when prisoners of War, during epidemics of 
cholera and typhus fever, at the Prisoners of War Camps in Gottingen and Ohrdruf. 
respectively. 

No. 12402 Staff-Serjt. T. E. Rondell. 

No. 170 Acting-Cpl. D. M. Newall. 

No. 4586 Pte. A. Hazell. 

No. 8382 Pte. H. Blackman. 

No. 8653 Ete. J. Canty. 

No. 8892 Pte. J. I. Robertson. 

War Office, 
October 27, 1916. 

His Majesty the King has been graciously pleased to award the Military Medal for 
bravery in the field to the undermentioned Non-commissioned Officers and men :— 

No. 2262 Cpl. R. H. Abercrombie, Royal Army Medical Corps. 

No. 30465 Serjt. J. W. Armitage, Royal Army Medical Corps. 

No. 1390 Cpl. W. Baker, Royal Army Medical Corps. 

No. 6362 Pte, (Acting-Serjt.) T. H. Ballard, Royal Army Medical Corps. 

No. 17794 Stafl-Serjt. W. A. Beckett, Royal Army Medical Corps. 
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. 20792 Cpl. J. Beesley, Royal Army Medical Corps. 

. 17368 Pte. (Acting-Lance--Serjt.) J. Bradshaw, Royal Army Mcdical Corps. 

. 1015 Cpl. H. Brown, Royal Army Medical Corps. 

. 81792 Pte. J. Brown, Royal Army Medical Corps. 

. 5 Qmr-Serjt. (Acting-Serjt.-Major) R. B. Brown, Royal Army Medical Corps. 
. 39326 Pte. S. H. Burke, Royal Army Medical Corps. 

. 1888 Cpl. T. Chapman, Royal Army Medical Corps. 

. 422 Serjt. W. W. Cowans, Royal Army Medical Corps. 

. 1779 Serjt. J. A. Craib, Royal Army Medical Corps. 

. 12264 Staff Serjt. W. G. Delamare, Royal Army Medical Corps. 


13311 Pte. (Acting-Serjt.) G. Dunlop, Royal Army Medical Corps. 


. 5017 Pte. C. Ii. Edge, Royal Army Medical Corps. 

. $1344 Serjt. W. T. Fairley, Royal Army Medical Corps. 

. 909 Serjt. J. H. Greenland, Royal Army Medical Corps. 

. 806 Staff-Serjt. P. H. Greenwood, Royal Army Medical Corps. 
. 1529 Pte. J. Hattersley, Royal Army Medical Corps. 

. 1663 Pte. L. J. Horsfall, Royal Army Medical Corps. 

. 18409 Staff-Serjt. F. M. Horsfield, Royal Army Medical Corps. 


1168 Staff-Serjt. W. Howard, Royal Army Medical Corps. 


. 81683 Lance.-Cpl. J. Hunter, Royal Army Medical Corps. 

. 1494 Pte. J. R. Kilpatrick, Royal Army Medical Corps. 

. 12272 Cpl. (Acting-Serjt.) F. King, Royal Army Medical Corps. 

. 1565 Pte. N. Kinmond, Royal Army Mcdical Corps. 

. 1829 Cpl. J. Malia, Royal Army Medical! Corps. 

. 8195 Cpl. C. T. Martin, Royal Army Medical Corps. 

. 7173 Pte. P. MacKenzie, Royal Army Medical Corps. 

. 1787 Pte. R. Monaghan, Royal Army Medical Corps. 

. 20697 Pte. R. Mooney, Royal Army Medical Corps. 2 

. 11618 Coy. Qmr.-Serjt. (now Serjt.-Major) G. R. Morris, Royal Army Medical 


. 2904 Cpl. (Acting-Serjt.) G. Mossop, Royal Army Medical Corps. 
. 2018 Pte. F. S. Milligan, Royal Army Medical Corps. 

. 42961 Pte. M. Mulcahy, Royal Army Medical Corps. 

. 1804 Pte. W. O'Gorman, Royal Army Medical Corps. 

. 678 Pte. S. Palmer, Royal Army Medical Corps. 

. 17820 Serjt. H. Peckham, Royal Army Medical Corps. 

. 420 Pte. W. Powls, Royal Army Medical Corps. 

. 6753 Pte. J. Reid, Royal Army Medical Corps. 

. 82382 Serjt. F. Reynolds, Royal Army Medical Corps. 

. 36039 Cpl. J. B. Richardson, Royal Army Medical Corps. 
. 64 Cpl. T. Robertson, Royal Army Medical Corps. 

. 19537 Pte. J. Roche, Royal Army Medical Corps. 

. 5648 Serjt. E. F. Smith, Royal Army Medical Corps. 

. 9 Qmr.-Serjt. R. Smith, Royal Army Medical Corps. 

. 18799 Cpl. (Acting Serjt.) V. Smith, Royal Army Medical Corps. 
. 20439 Pte. E. Spedding, Royal Army Medical Corps. 

. 1483 Pte. F. A. Steele, Royal Army Medical Corps. 

. 8158 Cpl. L. Steele, Royal Army Medical Corps. 

. 40246 Pte. H. Thorn, Royal Army Medical Corps. 

. 10054 Pte. A. Topham, Royal Army Medical Corps. 

. 49953 Pte. W. Trembath, Royal Army Medical Corps. 

. 1294 Pte. W. E. Walton, Royal Army Medical Corps. 


APPOINTMENTS, COMMISSIONS, REWARDS, ETC. 


Approved by the General Officer Commanding, Salonika Army (subject to War Office 


approval where authority is not quoted). 


Army Headquarters, 
October 4, 1916. 


Honours aNp Rewarps. 


Under authority granted by His Majesty the King to the General Officer Command- 
ing, the following honours have been awarded for gallantry and devotion to duty in 
the field :— 
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Dated September 29, 1916. 
Mititary Cross. 
Capt. Charles Leopold Franklin, M.B., Royal Army Medical Corps. 


Distincuisnep Conpuct Mrpa. 
No. 30239 Serjt. Walter Henry Gooding, Royal Army Medical Corps. 


September 14, 1916. 
-) Collins, Royal Army Medical Corps, read 
lins, Royal Ariny Medical Corps, 
0 Cpl, (Acting- Serjt.) Bingsuarth, Royal Army Medical Corps, read 
ting-Serjt.) G. 8. Kingsnorth, Royal’ Army Medical Corps. 


For No. 7345 Cpl. 

No, 7345 Cpl. (Acting-S 
For No. 

No, 47320 Cpl. 


ARMY MEDICAL SERYICE. 


Surg-Gen. T. J. O'Donnell, C.B., D.S.0., to rank as Lieut.-Gen. whilst employed 
as Director of Medical Services in India. dated September 21, 1916. 


ROYAL ARMY MEDICAL CORPS. 
The undermentioned relinquish their temporary rank on re-posting :— 
Dated July 15, 1916,—Lieut.-Col. (temp. Col.) Michael Boyle, M.B. 
Dated July 20, 1916.—Lieut.-Col. (temp. Col.) Nicholas ‘T'vacke, M.B. 
Dated July 2, 1016.—Capt. (temp. Major) Philip S. Stewart. 
Dated August 13, 1916.—Capt. (temp. Major) William K. Marshall. 
The undermentioned to be temporary Colonels whilst Assistant Directors of Medical 
Services of Divisions :— 
Dated July 15, 1916,—Lieut.-Col, George T. K. Maurice, C.M.G. 
Dated July 20, 1016.—Lieut.-Col. Willam H. 8. Nickerson, V. 
Dated July 30, 1916.—Lieut,-Col. Frederick S, Penny, C.M.G. 
Dated August 11, 1916.--Brevet-Col. Howard Ensor, D.S.0. 
Dated August 20, 1916,--Lieut.-Col, Peter MacKessack, M.B. 
Major Edgar E. E, Powell, from Supernumerary List, to be Lieut.-Col., vice 
Lieut.-Col. J. 8. Green, placed on retired pay, dated September 26,1916. (Substituted 
for the notification in the Gazette, dated September 28, 1916.) 
Major (Temp. Licut.-Col.) Francis S. Irvine, D.S.0., M.B., to be Lieut.-Col., vice 
Licut.-Col. A. Kennedy, promoted, dated September 29, 1916. 
Major Norman EK. J. Harding, M.B., to be Temp, Lt.-Col. whilst in command of 
a Stationary Hospital from November 17 to 21, 1914, aud froin April 28 to August 10, 
1916. 


,C.M.G., MB. 


The undermentioned Majors (temporary Lieutenant-Colonels) relinquish their tem- 
porary rank on re-posting :— 

Dated September 17, 1014.—-James R. MeMunn, C.M.G. 

Dated October 10, 1914.—Michael Boyle, M.B. 

Dated February 7, 1915.—Jaimes R. MeMunn, C.M.G. 

Dated Now 5.—Arthur W. Gibson. 

Dated ™ harles LD. Myles, M.B. 

Dated May 30, —Mortimer J. Cromie. 

Dated August 8, 1916.—George E. Ferguson. 

Dated August 25. 1916.—John M. B. Rahilly, M.B, 


The undermentioned Majors to be Temporary Lieutenant-Colonels whilst in 
command of Field Ambulances 
Dated November 7, 1915. —-Harry B. Connell. 
Dated November 9, 1915.--Hugh Stewart, M.B. 
Dated November 10, 1915.— Ernest B. Knox, M.D. 
(Substituted for the notification in the Gazette of March 18, 1916.) 


The undermentioned Ma 
mand of Stationary Hosp! 

Dated August 5, 1y14. —~James R. McMunn, C.M.G. ; William L. Steele. 

Dated August 20, 1914.—Johu H. Campbell, D.S.0. 

Dated September 13, 1914.—William J. Taylor, M.B. 


ajors to be Temporary Lieutenant-Colonels whilst in com- 
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Dated September 18, 1914.—Michael Boyle, M.B. 

Dated October 11, 1914.—James R. McMunn, C.M.G. 
Dated December 15, 1914.—Arthur E. Smithson, M.B. 
Dated February 7, 1915.— John W. H. Houghton, M.B. 
Dated March 22, 1915.—Arthur R. Greenwood. 

Dated June 6, 1915.—Raymond L. V. Foster, M.B. 
Dated November 12, 1915.—Sydney M. W. Meadows. 
Dated December 26, 1915.—Charles R. L. Ronayne, M.B. 
Dated April 1, 1916.—William J. P. Adye-Curran. 

Dated April 3, 1916.—Alfred J. Hull, F.R.C.S. 

Dated June 2, 1916.—Arthur W. Gater. 

Dated June 24, 1916.—Philip J. Marett. iM 
Dated July 7, 1916.—Daniel L. Harding. 

Dated July 25, 1916.—George G. Tabuteau. 

Dated August 5, 1916.—Harry C. Sidgwick, M.B. 


The undermentioned Majors to be Temporary Lieutenant-Colonels whilst in com- 
mand of Casualty Clearing Stations :— 


Dated October 30, 1914.—Henry Rogers, M.B. 

Dated November 6, 1914.—Jonas W. Leake, C.M.G. 
Dated September 2, 1915.—Santiago L. Pallant. 
Dated October 1, 1915.—Arthur W. Gibson. 

Dated November 16, 1915.—Harry T. Wilson, D.S.0. 
Dated February 21, 1916.—Charles D. Myles, M.B. 
Dated April 10, 1916.—William R, P. Goodwin. 
Dated May 17, 1916.—Robert J. Cahill, M.B. 

Dated June 1, 1916.—Wallace Benson, M.B. 

Dated June 2, 1916.—Richard J. C, Thompson, D.S.0. 
Dated July 6, 1916.—John M. B. Rahilly, M.B. 
Dated July 25, 1916.—Richard B. Hole, M.B. 

Dated August 2, 1916.—Albert E, Hamilton, D.S.O. 


The undermentioned Majors to be Temporary Lieutenant-Colonels whilst in com- 
mand of General Hospitals :— 


Dated June 28, 1915.—Horace G. Pinches. 
Dated April 23, 1916.—Henry F. Shea, M.B. 


The undermentioned Majors to be Temporary Lieutenant-Colonels whilst in com- 
mand of Field Ambulances :— 


Dated August 5, 1914.—Malcolm MacG. Rattray, M.B. 

Dated September 14, 1914.—Edwin C. Hayes ; Samuel A. Archer. 

Dated November 14, 1914.—James H. R. Winder, M.D. 

Dated November 20, 1914.—Ernest W. Bliss. 

Dated January 6, 1915.—Rowland P. Lewis. 

Dated September 9, 1915.—Ronald A. Bryden. 

Dated October 15, 1915.—Mortimer J. Cromie. 

Dated November 22, 1915.—William Bennett, M.B. 

Dated December 6, 1915.—Alexander J. Williamson, M.B. 

Dated December 9, 1915.—Reginald C. Wilmot. 

Dated December 10, 1915.— George J. Houghton. 

Dated January 6, 1916.—Henry W. Long, M.B. 

Dated January 29, 1916.—Richard J. C. Thompson, D.8.0. 

Deted February 8, 1916.—Frederick E, Rowan-Robinson, M.B.; Rochford N. 
Hunt, M.B.: Norman E, Dunkerton. 

Dated March 10, 1916.—John Matthews, 

Dated April 8, 1916.—David Ahern. 

Dated May 27, 1916.—Charles W. Holden. 

Dated May 28, 1916.—Thomas J. Wright. 

Dated June 2, 1916.—Harold C. Hildreth, F.R.C.S. 

Dated June 3, 1916.—George E, Ferguson. 

Dated June 7, 1916.—Bernard B. Burke, D.S.O. 

Dated June 18, 1916.—Gerald A. Kempthorne. 

Dated August 8, 1916.—Thomas l, Harty. 
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The undermentioned temporary Majors to be temporary Lieutenant-Colonels whilst 
in command of Field Ambulances :— 

Dated August 9, 1916.—EKdward L. Gowlland, M.B. 

Dated August 25, 1916.— William B. Edwards, 


Capt. (temporary Major) Victor C. Honeybourne relinquishes his temporary rank 
on reposting, dated May 27, 1916. 


The undermentioned Captains to be temporary Majors whilst in command of 
Field Ambulances :— 

Dated September 15, 1915.—Mortimer J. Cromie. 

Dated October 28, 1915.—George P. Taylor, M.B. 

Dated November 1, 1915.—Dennis T. MacCarthy, M.B. 

Dated December 1, 1915,—George B. Edwards, 

Dated March 10, 1916.—Arthur D. O'Carroll, M.B.; Gerald H. Stevenson, M.B. ; 
Peroy 8. Tomlinson : Benjamin Johnson, M.B. 

Dated March 16, 1916.—Whiteford J. E. Bell, D.S.O., M.B. 

Dated March 17, 1916.—Edward J. Kavanagh, M.B. 

Dated March 27, 1916.—Charles R. M. Morris, M.B. 

Dated April 10, 1916.—Frederick H. Bradley, M.B.; Ernest D. Cadell, M.B.; 
Donald F. Mackenzie, M.B. 

Dated April 12, 1916.—William H. Forsyth, M.B. 

Dated April 23, 1916.—Francis L. Bradish ; Robert Hemphill, M.B. 

Dated April 26, 1916.—William B. Purdon, M.B. 

Dated June 2, 1916.—Gerald F. Rudkin, 

Dated July 5, 1916.—Philip G. M. Elvery. 

Dated July 9, 1916.—Harold Gibson. 

Dated August 11, 1916.—Thomas B, Nicholls, M.B. 

Dated August 12, 1916.—Thomas 8. Eves, M.B. 

Dated August 14, 1916.—John D. Bowie, M.B. 


ARMY MEDICAL OFFICERS’ WIDOWS AND 
ORPHANS FUND. 


SUMMARY OF THE PROCEEDINGS OF THE QUARTERLY MEETING OF THE COMMITTEE 
WHICH WAS HELD AT THE RoyaL ARMY MEDICAL COLLEGE ON JULY 20, 1916. 


Present: 
Deputy Surgeon-General W. G. Don, Vice-President, in the Chair. 
Colonel D, Wardrop, C.V.O. 
Lient.-Col. J. More Reid. 
Major G. 8. Mansfield. 
The Secretary. 


Major G. S. Mansfield took his seat on the Committee, under Rule XXVI. 

The minutes of the previous meeting were read and confirmed. 

The deaths were reported of Mrs. C. N. Fowle Smith and Mrs. M. L. C. Clifton, 
first-class annuitants. 

Major (temp. Lieut.-Col.) W. D. C. Kelly was admitted a first-class married member 
at annual subscription of £17 2s, 5d., together with an additional annual payment of 
#52 10s, as long as the war continues. 

A certificate from the Actuary was submitted that the marketable securities of the 
Society were ‘‘ Trustee '’ stocks on June 30, 1916, 

It was resolved that a special additional fee of ten guineas be paid to Mr. Andras 
for the extra work involved in his recent quinquennial valuation of the liabilities of 
the Society. 

The question having been raised, informally, at the last General Meeting, as to 
whether it might be possible to reduce the extra war charge of £52 10s. per annum now 
made, the Secretary submitted a report from the Actuary. The latter stated that 
since the Committee had decided. on his recommendation, to impose the present extra 
premium, such Life Assurance Offices as have not declined altogether to accept new 
war risks have very considerably increased their extra premiums, as compared with 
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those charged at that time. He is of opinion that the present extra charge made by 
the Society should be maintained. After full consideration the Committee resolved 
that it was not advisable that any change be made at present. 

The SzcreTary reported that an additional £300 out of cash balances at the bank 
had been invested in Exchequer Bonds 5 percent. The total holding of these bonds 
now amounts to £1,000. 

The question was considered of transferring the War Stock (£10,000) and Exchequer 
Bonds (£1,000) held by the Society from the books of the Bank of England to those of 
the Post Office, whereby further transfer in the case of change of Trustees would be 
avoided. It was resolved that this be done, subject to the approval of the Trustees 
and Bankers of the Society. 

The case was considered of a member of the Society who had, inadvertently, con- 
tinued his subscription as a married member for some years after the death of his wife. 
It was resolved that the Secretary be authorized to refund to him a sum equivalent to 
these subscriptions should no objection be raised by the professional advisors of the 

. Society. 

The Secretary submitted an acknowledgment from one of the Trustees that the 
insurance premium on a sum of £500 had been paid by him to the Guarantee Society 
for the current year. 

Payment of the Secretary's salary and office allowance for the quarter ended June 30. 
was sanctioned, and refund to him of petty cash expended ; also payment of £13 5s. 6d. 
for printing. 

Homefield Road, J. T. Crapuam (Captain), 

Wimbledon, S.W. Secretary. 


AUXILIARY R.A.M.C. FUNDS. 


List oF DoNATIONS RECKIVED FOR THE OFFICERS’ BENEVOLENT BRANCH, 
Up TO OcTOBER 6, 1916, 


£8. di] 
“From a Friend " (per Sir. Wm. Capt. H. R. Vachell .. BG 
Osler)... -- 100 0 Lieut.-Col. Claude Douglas 
Lieut.-Col. W. Collier -» 5210 Capt. R. P. Rowlands .. 


Lieut.-Col. W. F. Haslam 
Capt. W. B. Warrington ae 
Capt. A. Blackwell ai rei 
Lieut.-Col. B, L. Hamilton 
Surg.-Col. Atwood Thorne, V.I). 
Major H. H. Littlejohn 
Lieut.-Col. W. Pasteur 

Major D. W. Patterson 

Major J. W. Leech... 


0 

1) 

Major W. F. Brook _.. -» 5210 0 

Lieut.-Col. W. Hale White .. 52 10 0 

Lieut.-Col. H. G. Barling .. 50 0 0 

Lieut.-Col. F. W. Westmacott 21 0 0 

Major Ewen Maclean .. ee C280.00°0 

Major A. C. Farquharson .. 20 0 0 

Capt. A. A. Young ‘ra ». 145 00 

Capt. Hugh F, Wickens -- 1010 0 

Lieut.-Col. Sir James Barr .. 1010 0 

Lieut.-Col. Geo. S. Middleton 1010 0 | Lieut.-Col. W. G. Richardson 

Capt. Cholmondley Webb... 10 10 0 | Capt. F. W. Wilson .. 

Major T. K. Monro... -» 1010 0 j Lieut.-Col. A. M. Martin oe 

Major T. W. Buckley .. -- 1010 0 | Lieut.-Col. H. B. Angus 

Capt. Hugh H. Weir .. -» 1010 0|Dr. A. Duke... oe 

Lieut.-Col. T. Gowans.. +. 1010 0! Major J. D. Wardale .. eS 

Surg.-Gen. Sir G. H. Makins, Major A. Parkin - oe 

K.C.M.. C.B. . «. 1010 0} MajorR. P. R. Tyle .. . 

Capt. D. Doug us Crawford +. 10 0 0} Lieut.-Col. T. Beattie . 
0 
0 
0) 
0 
0 
0 
0 
0 


Per Sir Wm. Osler 4 10 0 Col. D. J. Mackintosh, M.V.O. 
Col. Sir J. Rose Bradford, Capt. H. H. Kendrick . o 
K.C.M.G., C.B, a 5 Capt. H. Gordon Oliver oe 


Capt. H. H. Elliot .. ao 
Lieut.-Col, H. P. Hawkins .. 
Lieut.-Col. W. F. Roe, D.S.0. 
Capt. Ed. Mackay o. on 
Lieut.-Col. Mansel Moullin .. 
| Capt. T. V. Mills ap Pils 


5 

Col. W. Coates .. 5 

Lieut.-Col. G. A. Bannatyne |. 5 
Lieut.-Col. Norman Dalton .. 5 5 

a 5 

5 

5 


Capt. Edgar Grey. 
Capt. V. Rich .. f 
Capt. E, F. Buzzard 


TO OO OE TO OOH OO ON OT ET OT OT OR ON OR ON OT > 
SREROSOSCOCOCOHAMAAAAAA MAAN ANAK Ne 
eccoococescoesocoooooSooOoOoSc HSE COCOCCC OR 


x 
cS 


£8 d. £ os. da. 
Capt. Leslie H. Walsh +» 3 3 O| Capt. W. B. Gourlay .. - 200 
Lieut. A. P. Gibbons .. -» 3 8 O]| Major T. S. Toogood .. see tke 20. 
Licut.-Col. R. A. Bolam «- 3 3 0} Major W. W. Jones .. a eT 
Capt. T. H. Livingstone -- 3 3 0°) Capt. Slater .. . -. 110 
Major F.C. Pybus... -» 8 3 0! Capt. Menzies .. ‘as ae tk ODO 
Major W. D. Arnison .. -» 3 3 O| Capt. Lickley .. a 110 
Capt. H. J. Slade 3 3 0} Lieut. P. E. Murray .. 110 
Capt. W. T. Harkness .. 3 3 O°: Lieut. H. O. Wheeler .. 1100 
Capt. V. H. Blake 2 2 0 Lieut. W. B. Anderson 110 
Major G. Newton Pitt .. 2 2 0} Lieut. and Qmr. Gibbs 110 
Capt. C, E, Droop oe 22 0; —_——- 
Capt. Robert Thompson 2 2 0; £731 1 °0 
Capt, W. Soymour 220 —— 
Capt. G. F. Armstrong 220 


ROYAL ARMY MEDICAL CORPS CENTRAL MESS 
FUND. 


Honorary Sccretaries of permanently established Messes are reminded that officers 
subscribing to the above Fund, and honorary members thereof, are relieved of all 
joining contributions to such Messes, including those paid on promotion. The pay- 
ment of these is a charge on the Central Mess Fund and application for tne sums due 
should be made quarterly to the Hon. Secretary. 

3, Hometield Road, J. T. Cuapnam, Captain, 
Wimbledon, S.W. Hon, Secretary. 


ARMY MEDICAL OFFICERS’ WIDOWS AND 
ORPHANS FUND. 


SUMMARY OF THE PROCEEDINGS OF A QUARTERLY MEETING OF THE COMMITTEE HELD 
aT THE RoyaL ARMY MepicaL CoLLEGeé ON OcTOBER 26, 1916. 


Major P. S. O'Reilly took his seat on the Committee under Rule XXVI. 

The Minutes of the previous Meeting were read and confirmed. 

Payment of annuities on the lists submitted was sanctioned, as was the withdrawal 
of £600 from deposit with the National Debt Commissioners, to pay annuitants on the 
Old Account. 

The Secretary reported that the £10,000 War Stock 4% per cent, and £1,000 
Exchequer Bonds, five per cent, held by the Society had been transferred from the 
books of the Bank of England to those of the Post Office Savings Bank, as resolved at 
the previous meeting. 

His Majesty’s Government having asked for the deposit with the Treasury of certain 
securities, under the Regulation of Foreign Exchanges Act, it was resolved that the 
£5,500 Dominion of Canada 3} per cent Stock held by the Society be so deposited, 
subject to the approval of the Trustees. 

A widower member of the Society having, through inadvertence, continued his 
subscription as 8 married member for several years since the death of his wife, refund 
of such subscriptions to him was sanctioned. 

Payment of the Secretary's salary and office allowance for the past quarter was 
sanctioned. 


As the Secretary from time to time receives enquiries as to the present conditions of 
admission to the Society, he would again draw attention to the fact that no new 
members are admitted except at an extra charge for war risks of 50 guineas per annum, 
in addition to the normal annual subscription according to scale. Membership is 
limited to officers on the strength of the Corps at the outbreak of war. In the event 
of the declaration of peace shortly after payment of this extra premium, the consulting 
Actuary to the Society recommends the refund of a part of it to the member, in 
proportion to the risk unincurred. 

‘The Committee have recently considered the possibility of reducing this extra 
charge, but in view of a special report from the Actuary on the matter do not consider 
any reduction advisable. 

8, Homefield Road, J. T. Crapnam, Captain, 
Wimbledon, S.W. Hon. Sceretary. 
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ROYAL ARMY MEDICAL COLLEGE. 


LIST OF BOOKS ADDED TO THE LIBRARY DURING THE MONTHS OF 
JULY, AUGUST AND SEPTEMBER, 1916. 


Title of Work and Author | Edition! Data How obtained 
ies a 
Milk and its Hygienic Relations. By Janet 5. ! 1916 | Library Grant. 
Lane-Claypon, M.D. i : 
Nerve Injuries and their Treatment. By Purves: | 1916 ! mA 


Stewart and A. Evans j 


Chemical Technology of Oils, Fats and Waxes. By, 5th | 1914-15 $y # 
Dr. J. Lewkowitsch. 3 vols 

The Involuntary Nervous System. By W. H., ; 1916 | Bs re 
Gaskell, M.A., M.D., F.R.S. | i 

The Respiratory Exchange of Animals and Man. | 1916 % as. 
By A. Keogh, Ph.D. f 

The Medical Annual .. Se a se eet 1916 | ee as 

The After-treatment of Operations. By P. L.| 4th | 1916 Me Se 
Mummery | 

The Endoerine Organs. By Sir E. A. Schafer, ; 1916 | AY a 
F.R.S. i 


Diseasos of the Nose and Throat. By Sir St.Clair; 2nd | 1916 | 
Thomson, M.D. i 


The Pathology of Tumours, By E. H. Kettle, M.D. | 1916 . 

On Modern Methods of treating Fractures. By E.: ; 1916 n - 
W. Hey Groves, M.S8., M.D. ! ‘ 

Serums, Vaccines and Toxins. By W.C. Bosanquet; 3rd | 1916 ‘ss y) 
and John W. H. Eyre 

A History of the Indian Medical Service, 1600-1913. | 1 1914 4 ai 
By Lt.-Col. D, G. Crawford, I.M.S.(Ret.). i 
2 vols. | | ! 

Localization by X-Rays and Stereoscopy. By Sir J. | } 1916 | 7 a 
Mackenzie Davidson | ! i 

Animal Parasites of Man, By Fantham, Stephens | | 1916 | sy a 
and Theobald | i \ 

Organische Chemie. By V. v. Richter. New Edi- | 1909-18 Ad ee 
tion by Anchutz and Muswein. 2 vols i | 

Report of the Librarian of Congress .. a eel 1915 {Editor, Journal. 

St. Bartholomew's Hospital Reports, 1915 .. jae th 1916 | 5 x4 

Wound Infections. By Col. Sir A. E. Wright, ' 1915 | 5 i 
F.R.S. | 

Gunshot Injuries of Bones. By Capt. E. W. Hey 1915 | ia a 

. Groves, R.A.M.C.(T.) } 

Modern Bone-setting for the Medical Profession. 1915 i 3 
By Frank Rower 

Reports, Yellow Fever Commission (West Africa). | 1916 } sy os 
Vol. iii H | 

Reports, Yellow Fever Commission, Fourth and | 1916 | , 35 
Final Report | 

The Bacteriology of Dysentery in Malaya. By 1916 rs a 
Henry Fraser, M.D. 

Kriogschirurgisches Handbuch. Von Dr. Richard 1915 |Director-General, 
Fibich A.M.S. 

Die Behandlung von Kriegsverletzungen und Kriegs- 1915-16 | - ss 
krankheiten in dem Heimatlazaretten. 2 vols. 

Kriegschirurgische Tatigkeit. Von L. Dreyer .. 1916 a a 

Report on the Medico-Military Aspects of the Euro- 1915 1 . 
pean War. By Surgeon A. M. Fauntleroy, 
U.S. Navy 

Roll of Honour Royal College of Surgeons in Ireland 1914-15 is a 
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List or Books appep To THE LisRaRY—Continued. 


Title of Work and Author 


Uber Schiidelschiisse. Von Dr. Rudolf Allers t 

Atlas der Kriegsaugenheilkunde. Von Prof. Dr. A.! 
von Szily 

Journal of the Royal Naval Medical Service. Vol. ii. 
No. 3, July, 1016 

The Geographical Journal, April to July .. oe 


Vaccination, its Natural History and Pathology. 
By S. Monckton Copeman, M.A., M.D., &c. 
Metropolitan Borough of Poplar. Annual Report 

for the year 1915 


Légendes et Curiosities de l'Histoire. Par le 
Docteur Cabanes, 2 vols. t 


Report of the 85th Meeting of the British Associa- 
tion for the Advancement of Science. Mauches- , 
ter, 1915, September 7-11 | 


The R.A.M.C. Depot Magazine. Vol. 1 


r . | 
Recollections by Surgeon-Major George A. Hutton, , 
Honorary Organizing Commissioner, St. John's | 
Ambulauce Association. (Pamphlet) i 


The Parliament of the Commonwealth of Australia, 
Department of Trades and Customs. Report of | 
the Committee concerning the Causes of Death | 
and Invalidity in the Commenwealth.  Pre- 
liminary Report, 1914-15-16 ! 

Report on Typhoid Fever, 1914-15.16 

Report on Risks of Middle Age an 


Report on Venereal Diseases .. 


Date How obtained 
1916 War Office. 
1916 ” ” 
1916 Presented by 
the Editor. 
1916 | Presented by 
Colonel R. J. S. 
Simpson, C.M.G. 
1899 | Presented by the 
Author. 
1916 | Presented by the 
Medical Officer 
of Health. 
Nodate; Presented by 
Major W. G. K. 
ff Barnes, 
R.A.M.C.(Temp.). 
1916 Presented by 
Surgeon-General 
Sir D. Bruce, 
C.B., F.R.S. 
1916 Presented by 
the Editor. 
1916 Presented by 
Lieut.-Colonel 
G._E. Twiss, 
R.A.M.C. 
1916 
a 1916 
1916. Chairman of 
; the Committee. 
1916 
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EXCHANGES, &c. 


The charge for inserting Notices respecting Exchanges in the Royal 
Army Medical Corps is 5/- for not more than five lines, which should be 
forwarded by Cheque or P.O.0., with the notice, to Messrs. G. STREET 
and CO., Ltd., 8, Serle Street, London, W.C., not later than the 22nd of 
the month. 
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A free issue of twenty-five reprints will be made to contributors of Original 
Communications, and of twenty-tive excerpts of Lectures, Travels, and Proceedings 
of the United Services Medical Society. 

Any demand for excerpts, additional to the above, or for reprints, must be for- 
warded at the time of submission of the article for publication, and will be charged for 
at the following rates, and additional copies at proportionate rates :— 


| 
. Extna ron Covens yor Rerrixte 
Nowe Mousse Cost ‘Cost oF 
Rernixre| Paces | 07 Rersivrs | BECEBPTS® | 4, journal,/as Journal,’ Cheaper | Cheaper 
Printed on | Plain. = pantaon| Pitin’ 
Front | Unpriuted | “ "Front | Unprinted 
2s. da. £4. a: Oe nn: s dis @ 
4 029 012 | 
a 8 050 0238 | 4 8 p oe | 3 10 o 9 
16 oss] 03un ' 
4 “0 8 4 015 
25 8 060 o29 4 10 1 6 4 4 ou 
16 010 6 050 
4 046 0110 | i 
50 8 076 03 6 § 0 261 4 10 1 2 
16 013 3 0 510 
()oo 4 060 osi1 ily 
100 8 019 0 0 410 |} 7 10 8 11 6 7 2 66 
| 16 018 6 07 6 }) 
| 4 096 045 | 
20 8 0150 067 || 10 10 7 6 9 0 4 10 
16 160 098, 
| I 


* These are not arranged as Reprints. but appear precisely as in the Journal with any other matter that 
may happen to appear on the first and last pages of the particular excerpt ordered. 


Cases FoR Binpinc VoLumes.—Strong and useful cases for binding can be 
obtained from the publishers at the undermentioned rates :— 
Covers, Is. 8d. net; binding, 1s. 64. 
These charges are exclusive of cost of postage. 
In forwarding parts for binding the name and address of sender should be 
enclosed in parcel. 


All Applications for Advertisements to be made to— 
G. STREET & CO.. Lrp., 8, Serie StrEET, Lonpon, W.C. 
The back outside cover is not available for advertisements. 


The above figures are subject to 15 per cent. increase. 
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Wotices. 


EDITORIAL NOTICES. 


The Editor will be glad to receive original eommunications upon professional 
subjects, travel, and personal experiences, etc. He will also be glad to receive items 
of news and information regarding matters of interest to the Corps from the various 
garrisons, districts, and commands at home and abroad. 


‘All such Communications or Articles accepted and published in the 
“Journal of the Royal Army Medical Corps” will (unless the Author notifies 
at the time of submission that he reserves the copyright of the Articie to 
himself) become the property of the Library and Journal Committee, who 
will exercise full copyright powers coneerning such Articles. 


Matter intended for the Corpa News should reach the Editor not later than the 
15th of each month for the following month’s issue. Notices of Births, Marriages, 
and Deaths are Inserted free of obarge to subscribers and members of the Corps. 
All these communications should be written upon one side of the paper only; they 
should by preference be type-written, but, if not, all proper names should be written 
in capital letters (or printed) to avoid mistakes, and be addressed The Editor, 
“ JoURNAL OF THE Rovat ARMY MepicaL Cones,” War Office, Whitehall, London, 8. W. 


Communications have been received from Lieut.-Col. E. J. Williams; Major F. C. 
Pybus ; Captains J. B. Fisher, W. Fletcher, F. 8. Hawkes, T. J. Mackie, J. A. Pringle, 
R. J. Stirling, and C. P. Symonds ; Lieutenants A. M. Kennedy and D. D. Rosewarme ; 
F, E. Taylor, Esq., M.D. : 

The following publications have been received :— 

British : Medical Press and Circular,|The Journal of Tropical Medicine and Hygiene, 
St. Bartholomew's Hospital Journal, The Hospital, The Lancet, The Medical Journal of 
Australia, The Royal Engineers’ Journal, The Medical Review, The Indian Medical 
Gazette, The Medical Journal of South Africa, Annals of Tropical Medicine and 
Parasitology, Guy's Hospital Gazette, The Journal of State Medicine, Public Health, 
The Practitioner, The St. Thomas's Hospital Gazette, Commonwealth of Australia 
(Quarantine Service), Tropical Veterinary Bulletin, Tropical Diseases Bulletin, Journal 
of the Royal Naval Medical Service, Report of the Director-General of Public Health 
(New South Wales), The Middlesex Hospital Journal, The British Journal of Tubercu- 
losis, Proceedings of the Royal Society of Medicine, The R.A.M.C. Depot Magazine, The 
Army Service Corps Journal, The Quarterly Review, Journal of No. 10 Stationary 
Hospital. . 

Foreign: Bulletin de U Institut Pasteur, Russian Naval Medical Journal, Archives 
de Médecine et de Pharmacie Militaires, United States Public Health Service, United 
States Naval Medical Bulletin, The Journal of Infectious Diseases, Bulletin of the Johns 
Hopkins Hospital, Le Caducée, l'Ospedale Maggiore, Archives de U'Inst. Pasteur de 
Tunis, Bulletin de la Société de Pathologie Erotique, Reprint of the United States 
Jourual of Agriculture esearch, Office International D'Hygiene Publique, The 
Philippine Journal of Science, Giornale di Medicina Militare, Archives de Medecine 
et Pharmacie Navales, 


MANAGER'S NOTICES. 


The Jouanat ov tom Roya Any Mupicat Corps is published monthly, six 
months constituting one volume, a volume commencing on lst July and 1st January 
of each year, 


The Annual Subsoription is £1 (which includes postage), and should commence 
either on 1st July or lst January; but if a subscriber wishes to commence at any 
other month he may do so by paying for the odd months between 1st July and lst 
January at the rate of la. 8d. (one shilling and eightpence) per copy. (All subscriptions 
are payable in advance.) 


Single copies can be obtained at the rate of 2s. per copy. 


The Corps News is also issued separately from the Journal, and can be subscribed 
for at the rate of 2s, (two shillings) per annum, including postage. Subscriptions 
should commence from 1st July each year; but if intending subscribers wish to com- 
mence from any other month, they may do so by paying for the odd months at the 
rate of 2d. per copy. (All subscriptions are payable in advance.) 


Officers of the Royal Army Medical Corps possessing Diplomas in Public Health, 
etc., are kindly requested to register their special qualifications at the War Office. 
Letters of complaint are frequently received from officers stating that thelr 
special qualifications have not been shown in the Distribution List which is pub- 
lished as a supplement to the Journal in April and October of each year. As, 
however, the particulars of this list are supplied from official sources, officers 
are reminded that unless the possession of Diplomas, etc., has been registered at 
the War Office, no entry of such qualifications can be recorded in the Distribution 
List. 


Letters notifying change of address should be sent to the Hon. Manager, 
“Journal of the Royal Army Medical Corps,” War Office, Whitehall, London, 
S.W., and muet reach there not later than the 20th of each month for the 
alteration to be made for the following month's issue. 
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APPOINTMENTS, COMMISSIONS, REWARDS, ETC. 
Approved by the Commander-in-Chief, Egyptian Expeditionary Force. 
List No. 216. 
General Headquarters, 
ctober 20, 1916. 
Honours ann Rewarps. 

His Majesty the King of Serbia has, with the approval of H.M. the King, bestowed 
the following Decorations on the undermentioned Officers and men of the Mediterranean 
Expeditionary Force or who have served or are now serving in Egypt and Salonika, in 
recognition of their distinguished service during the Campaign. 

There arc no restrictions as to the occasions on which any of these decorations may 


be worn. 
Silver Star, 2nd Class. 
No. 16573 Serjt.-Major Robert Stewart Nichol, 25th Casualty Clearing Station, 
Royal Army Medical Corps. 
Gold Medal. 


No. 39738 Pte. Andrew Gowans, 32nd Field Ambulance Royal Army Medical Corps. 


Silver Medal. 
No. 40340 Pte. George Murdoch, 82nd Field Ambulance, Royal Army Medical Corps. 
No. 53051 Pte. (now Acting-Cpl.) Michael Carroll, 25th Casualty Clearing Station, 
Royal Army Medical Corps. 7 


EXTRACTS FROM THE “LONDON GAZETTE.” 


War Office, 
November 1, 1916, 
AppiTionaL Mentioxs 1n DispaTcHEs, 

The following names are added to the list of Officers and men mentioned for 
distinguished and gallant services in General Sir Ian Hamilton’s Dispatch of 
December 11, 1915 (published in the London Gazette, No, 29455, dated January 28, 
1916). . 

Royal Naval Division. 

Capt. F. Casement, 3{.B., Royal Army Medical Corps. 

The following names are added to the list of Officers and men mentioned for 
distinguished and gallant services by General Sir Charles Monro, in his Dispatch dated 
March 6, 1916 (published in the London Gazette, No. 29664, dated July 13, 1916). 
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Royal Army Medical Corps. 

Capt. A. J. Horne. 
Temp. Hon. Capt. W. T. Thomas, Royal Army Medical Corps. 
Temp. Licut. H. E, Brawn (since relinquished his commission). 
Hon. Lieut. and Qimr. J. H. McClelland. 
No. 1864 Serjt. (Acting-Serjt.-Sajor) Kk. B. Browne. 
No, 24616 Serjt. J. M. Peart. 
No, 31786 Cpl. G. F. Bray. 
55175 Pte, C. E. Anstis. 
56510 Pte. E. Bootle. 
27103 Pte. S. Bryan. 

No. 55489 Pte. A. F. Ogle. 

The following name is added to the list of Officers and men mentioned for special 
services by, General Sir Reginald Wingate in his Dispatch of August 8, 1916 (published 
in the London Gazette, No. 29500, dated October 25, 1916). 


Staff and Administrative Services, 
Gibbon, Capt. E., M.B., Royal Army Medical Corps. 


War Office, 
Norember 11, 1916. 

His Majesty the King has been graciously pleased to award the Military Medal for 
bravery in the Field to the undermentioned Nou-commissioned Officers and Men :— 

No. 50241 Pte. S. J. Adams, Royal Army Medical Corps, 

No. 40011 Pte. W. Arthur, Royal Army Medical Corps. 

No. 2372 Cpl. D. G. Ashlin, Roval Army Medical Corps. 

No. 42403 Staff-Serjt. F. M. Ault, Royal Army Medical Corps. 

No. 20013 Lance-Cpl. (Acting-Cpl.), A. Avery, Royal Army Medical Corps. 

. 18427 Statf-Serjt. (now Qinr.-Serjt.) P. Barber, Royal Army Medical Corps. 

. 42407 Serjt. J. Barratt, Royal Army Medical Corps. 
. 2766 Serjt. A. G. Barrett, Royal Army Medical Corps. 
. 42412 Cpl. J. Barrett, Royal Army Medical Corps. 
. 1759 Cpl. E. A. Bastin, Royal Army Medical Corps. 
. 596 Stalt-Serjt. W. J. Bastone, Royal Army Medical Corps. 
No. 19227 Serjt. J. W. Baxter, Royal Army Medical Corps. 
. 20355 Acting-Cpl. A. Biggs, Roval Army Medical Corps. 
. 1 Serjt. i, H. Blanthorn, Royal Army Medical Corps, 
. 277 Stafl-Serjt. W. Boswell, Royal Army Medical Corps. 
. 42405 Pte. H. Brindle, Royal Army Medical Corps. 
. 41610 Staff-Serjt. F. E. F. Brown, Royal Army Medical Corps. 
. 37820 Pte. F. Burgess, Royal Army Medical Corps. 
. 11734 Staff-Serjt. A. H. O. Gampion, Royal Army Medical Corps. 
. 1968 Driver W. H. Carne, Royal Army Medical Corps. 
. 1401 Staff-Serjt. P. W. Carter, Royal Army Medical Corps. 
1898 Cpl. H. Chantrell, Royal Army Medical Corps. 
. 61618 Acting Staff-Serjt. B. Child, Royal Army Medical Corps. 
. 1703 Cpl. G. Cole, Royal Army Medical Corps. 
. 16190 Staff-Serjt. J. R. Cowling, Royal Army Medical Corps. 
. 41157 Lance-Cpl. R. Craig, Ruyal Army Medical Corps. 
2245 Serjt. A. G. Cripps, Royal Army Medical Corps. 
. 1811 Serjt. R. E. J. Currell, Royal Army Medical Corps. 
1995 Cpl. 8. T. Deacon, Royal Army Medical Corps. 
. 42434 Pte. J. Dimond, Royal Army Medical Corps. 
. 19746 Serjt. W. F. Dodwell, Royal Army Medical Corps. 
. 1953 Pte. A. English, Royal Army Medical Corps. 
. 1844 Pte. W. J. Fryer, Royal Army Medical Corps. 
. 41328 Pte. W. George, Roval Army Medical Corps. 
. 980 Staff-Serjt. W. D. Gibb, Royal Army Medical Corps. 
. 1323 Staff-Serjt. J. D. Gilbert, Royal Army Medical Corps. 
. 7932 Pte. A. R. Gilbertson, Royal Army Medical Corps. 
. 40988 Stafl-Serjt, R. S. Gillespie, Royal Army Medical Corps. 
No. 5814 Acting-Cpl. W. Glen, Royal Army Medical Corps. 
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. 45 Staff-Serjt. J. Gratton, Royal Army Medical Corps. 

. 41307 Pte. R. S. Greenfield, Royal Army Medical Corps. 

. 60781 Serjt. W. A. Hadden, Royal Army Medical Corps. 

. 4676 Pte. A. Hadfield, Royal Army Medical Corps. 

. 1393 Lance-Cpl. G. Harrison, Royal Army Medical Corps. 

. 63512 Serjt. J. Harvey, Royal Army Medical Corps. 

. 4567 Pte. R. Hockheimer, Royal Army. Nedical Corps. 

. 41175 Pte. J. G. Holmes, Royal Army Medical Corps. 

. 10719 Qmr.-Serjt. W. H. Hopwood, Royal Army Medical Corps. 
. 5 Qmr.-Serjt. (Acting-Serjt.-Major) A. E. R, House, Royal Army Medical Corps. 
. 5296 Pte. A. O. Howard, Royal Army Medical Corps. 

. 794 Cpl. W. J. Howell, Royal Army Medical Corps. 

. 19187 Pte. C. V. Hunt, Royal Army Medical Corps. 

. 9189 Pte. W. Julien, Royal Army Medical Corps. 

. 58180 Cpl. A. D. Kirkham, Royal Army Medical Corps. 

. 8307 Pte. J. Lee, Royal Army Medical Corps. 

. 42490 Serjt. C. S. Mackay, Royal Army Medical Corps. 

. 1270 Cpl. (Acting-Serjt.) F.G. Marralle, Royal Army Medical Corps. 
. 41966 Pte. F. May, Roval Army Medical Corps. 

. 64498 Acting-Serjt. C. H. Maycock, Royal Army Medical Corps. 
. 2063 Pte. D. T. Y. Middleton, Royal Army Medical Corps. 


2237 Pte. T. H. Newberry, Royal Army Medical Corps. 


. 65130 Cpl, F. Nunn, Royal Army Medical Corps. 

. 34568 Pte. E. E. Oxley, Royal Army Medical Corps, 
. 65762 Pte. G. Payne, Royal Army Medical Corps. 

. 2003 Serjt. W. Poarce, Royal Army Medical Corps. 


1979 Lance-Cpl. A. V. Pemberthy, Royal Army Medical Corps. 


, 898 Staff-Serjt. (Acting-Serjt.-Major) S.C. Pocock, Royal Army Medical Corps. 


1917 Lance-Cpl. L. G. Powell, Royal Army Medical Corps, 


. 6327 Acting-Cpt. F. J. Puxty, Royal Army Medical Corps. 

. 897 Acting-Staff-Serjt. S. G. Rex, Royal Army Medical Corps. 
. 1616 Lance-Cpl. T. Salisbury, Royal Army Medical Corps, 

. 899 Pte. W. Shepherd, Royal Army Medical Corps. 

. 398 Serjt. G. E, Smith, Royal Army Medical Corps. 

. 2475 Pte. E. Southgate, Royal Army Medical Corps. 

. 17633 Qmr.-Serjt. R. Sproule, Royal Army Medical Corps. 

. 9341 Pte. A. Stevington, Royal Army Medical Corps. 

. 37863 Pte. G. W. Stewart, Royal Army Medical Corps. 

. 965 Serjt. W.G. Stewart, Royal Army Medical Corps. 

. 5450 Cpl. (Acting-Serjt.) W. J. Tapp, Royal Army Medical Corps. 
. 1250 Staff-Serjt. R. Turner, Royal Army Medical Corps. 

. 2025 Pte. H. W. Vere, Royal Army Medical Corps. 

. 8317 Pte. T. Watkinson, Royal Army Medical Corps. 

. 2369 Lance-Cpl. C, H. Wells, Royal Army Medical Corps. 

. 72118 Pte. H. W. Whiting, Royal Army Medical Corps. 


2293 Acting-Lance-Cpl. W. Wilkinson, Royal Army Medical Corps. 


. 49804 Serjt. T. Wilson, Royal Army Medical Corps. 
. 33898 Pte. P. G. Wood, Royal Army Medical Corps. 
No. 
No. 


153 Staff-Serjt. 8. R. Wood, Royal Army Medical Corps. 
1875 Pte. R. Woodgate, Royal Army Medical Corps. 


His Majesty the King has been graciously pleased to award the Meritorious Service 
Medal to the undermentioned Warrant Officer, Non-commissioned Officers and Men, 
in recognition of valuable services rendered with the Armies in the field during the 
present War :— 


. 18226 Staff-Serjt. L. V. Bibee, Royal Army Modical Corps. 

. 66 Pte. F, H. Chick, Royal Army Medical Corps. 

. 629 Staff-Serjt. (Acting-Serjt.-Major) J. Clough, Royal Army Medical Corps. 
. 107 Serjt. S. G. De Barre, Royal Army Medical Corps, 

. 8477 Qmr.-Serjt. G. G. Gregson, Royal Army Medical Corps. 

. 51524 Staft-Serjt. R. Hall, Royal Army Medical Corps. 

. 2147 Stafi-Serjt. W. C. Hampson, Royal Army Medical Corps. 

. 1097 Staff-Serjt. R. Herbert, Royal Army Medical Corps. 

. 86116 Pte. H. Hibbert, Royal Army Medical Corps. : 
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No. 10634 Serjt. F. Horn, Royal Army Medical Corps. 
. 1268 Cpl. J. Jones, Royal Army Medical Corps. 
No, 27253 Serjt. J. Orr, Royal Army Medical Corps. 
No, 19126 Serjt. F. H. Perkins, Royal Army Medical Corps. 
No. 5605 Cpl. A. T. Rose, Royal Army Medical Corps. 
No, 18645 Qmr.-Sorjt. C. KE, Rouse, Royal Army Medical Corps. 
No, 8292 Pte. (Acting-Serjt.) J. W. Sloan, Royal Army Medical Corps. 


War Office, 
November 14, 1916. 
The following dispatch from Licut-Gen. Sir Percy Lake, K.C.B., relative to 
the operations in Mesopotamia subsequent to April 30, 1916, has been received from 
the Government of India for publication. 


In forwarding this dispatch to the Government of India the Commander-in-Chief 
expressed his appreciation of the zeal and perseverance with which Sir Percy Lake 
faced and energetically improved the difticult conditions encountered by him during 
the tenure of his command :— 


General Headquarters, 
Indian Expeditionary Force “ D," 
August 27, 1916. 
From Lieut.-Gen. Sir P. H. N. Lake, K.C.B., K.C.M.G., Commanding Indian 
Expeditionary Force ‘D,.” To the Chief of the General Staff, Army Headquarters, 
India, Simla. 

Sir,—On relinquishing command of Indian Expeditionary Force ‘‘D” I have the 
honour to submit a short dispatch, dealing with the operations of this Force since the 
fall of Kut on April 30, and also describing in general terms the work carried out at 
the base and on the line of communications up to the present date. 


OPERATIONS. 


Iam much indebted to Surg.-Gen. F. H. Treherno for the valuable assistance he 
has consistently rendered since his arrival in the country; also to Col. W. H. Willcox, 
Consulting Physician, whose high professional knowledge has always been at the 
service of the Force. Much credit is due to the Nursing Sisters, who have carried out 
their duties with great devotion, and have shown untiring zeal and energy in alleviating 
the sufferings of those who have passed through their hands. 

By the untimely death of Col. Sir V. Horsley, both the Force and the medical 
profession sustained a severe loss. 


List ov OFFICERS BROUGHT TO NoTICE. 
Fell, Bt.-Col. M. H. G., Royal Army Medical Corps, 


War Office, 
November 14, 1916. 

His Majesty the King has been graciously pleased to approve of the appointments 
of the undermentioned officers to be Companions of the Distinguished Service Order, 
in recognition of thoir gallantry and devotion to duty in the field :— 

Temp. Capt. George Douglas Ferguson, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
vory heavy fire, bringing in over fifty wounded men, and displaying the greatest courage 
and determination. His fearless bearing set a fine example. 

Major Lewis Wibmer Joffries, Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He tended the 
wounded and reorganized the stretcher-bearers in the front line at great personal risk. 
When only a few bearers were left, he himself assisted to carry back the wounded under 
heavy fire. 

Lieut.-Col. Ethelbert Brown Hardy, Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He controlled 
the evacuation of the sick and wounded, and by his energy and courage kept up the 
spirits of the stretcher-bearers when they were much exhausted, 

Lieut.-Col. Harry Merville Jacques, Army Medical Corps, : 4 

For conspicuous gallantry and devotion to duty. He supervised the clearing of the 
front and controlled the work of the advanced main dressing stations with great skill 
and personal courage. 
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The undermentioned have been awarded a Bar to their Distinguished Service Order 
for subsequent acts of conspicuous gallantry :— 

Temp. Capt. Hugh Llewellyu Glyn Hughes, D.S.0., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. On four separate 
days he showed an utter contempt for danger when collecting and tending the 
wounded under heavy shell-fire. 

(The Distinguished Service Order was awarded in London Gazette dated August 25, 
1916.) 


His Majesty the King has been graciously pleased to confer the Military Cross on 
the undermentioned Officers in recognition of their gallantry and devotion to duty in 
the field :— 

Temp. Capt. Malcolm King Acheson, M.D., Roya] Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
very heavy fire, displaying great courage and determination. By his devotion and 
initiative he was instrumental in saving many lives. 

Temp. Capt. John Alban Andrews, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He tended the 
wounded with utter disregard of personal danger, dressing their wounds under heavy 
sniping fire from a trench 450 yards distant. He also got the wounded into shell-holes 
till they could be collected after dark. 

Capt. James Elliot Black, M.B., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty in action. He rendered valuable 
services when attending the wounded under heavy machine gun and shell-fire. Later, 
he went out into ‘‘ No Man’s Land” to succour the wounded. 

Capt. Austin Basil Clarke, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. He showed 
great coolness during the assault and for thirty hours afterwards under intense shell 
and machine gun fire. He tended the wounded in the open the whole time, his aid 
post being full, and, after dark, went out and searched the wood under heavy shell fire. 
Temp. Lieut. Sydney John Darke, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. Although badly wounded he 
worked for five and a half hours under heavy shell-fire, tending the wounded, without 
letting anyone know he was wounded himself, His gallantry throughout the operation 
was very fine. 

Capt. Henry Bryan Frost Dixon, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He volunteered, and led a 
stretcher-party to a regimental aid post under very heavy fire, and successfully brought 
in twenty-five wounded men. 

Temp. Lieut. John Beatson Dunning, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He went into the open 
under heavy shell fire, and tended the wounded until he was himself severely wounded. 
Temp. Lieut. William Norman Gilmour, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He gallantly dressed a wounded 
man lying in ‘‘ No Man’s Land,” and finally brought him in, with great courage, under 
very heavy fire. 

Temp. Lieut. Robert Inkerman Harris, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He commanded the 
stretcher-bearers throughout the entire day under incessant fire, and set a fine example 
of energy and pluck. 

Temp. Capt. Frank Melville Harvey, Royal Army Medical Corp’. 

For conspicuous gallantry and devotion to duty during operations. He repeatedly 
tended the wounded in the open under very heavy fire, and worked continuously for 
thirty-six hours, showing an utter disregard of danger. 

Temp. Capt. Richard Harold Hodges, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He organized and led parties 
of stretcher-bearers under heavy fire, displaying great courage and determination. 
Temp. Capt. Edward Sandwith Johnson, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. Although severely wounded, he 
remained at his aid post and continued to dress the wounded with great skill and 
determination. He has previously done splendid work, 

Capt. John Herbert Jordan, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. Under very heavy fire, he 
reconnoitred the front area for wounded, and by his gallantry was instrumental in 
recovering many wounded men from shel]-holes. 

Temp. Capt. John Macintyre, M.B., Royal Army Medical Corps. 
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For conspicuous gallantry and devotion to duty. He tended and dressed the 
wounded under heavy fire with great courage and determination, himself being four 
times buried by shells. 

Capt. William Edward Marshall, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to dyty. He tended the wounded under 
very heavy fire with great courage and determination. On one occasion he worked 
single-handed for over twenty-four hours. 

Capt. William Archibald Miller, D.S.O., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty. He accompanied a raiding party 
with his stretcher-bearers and remained in the enemy trenches until quite certain no 
raiders were left behind. Previously he had accompanied a patrol under heavy fire, 
and tended the wounded. He has on many previous occasions displayed great gallantry 
and determination. 

Temp. Capt. John Hay Moir, M.D., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. Although wounded, he tended 
the wounded under very heavy fire, displaying great courage and determination, and 
refusing to be relieved until all the wounded had been evacuated. 

Temp. Capt. Patrick Joseph O'Reilly, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
intense fire, displaying great courage and determination. Later, although wounded, 
he stuck to his post. 

Temp. Capt. Wyndham Parker, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
very heavy fire for thirty-six hours, displaying great courage and determination. Later, 
he rescued wounded officers under intense fire. 4 
Temp. Capt. William Henry Parsons, M.D., Royal Army Medical Corps. 

For conspicuous gallantry in action. He established the most advanced aid post 
of the brigade front, and. although slightly wounded, cleared over 300 cases. 
Subsequently working all night, he cleared in all 400 cases, 

Capt. Edward Phillips, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He collected wounded under 
heavy shell, rifle and machine-gun fire. He set a fine example by his complete 
disregard of danger. - ‘ 

Temp. Capt. James Henry Ritchie, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded and 
organized stretcher parties under very heavy fire, displaying great courage and 
determination. 

Capt. Hugh Huntley Robinson, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded with 
great courage and skill, quite regardless of personal danger. He has, on many previous 
occasions displayed the greatest bravery. 

Temp. Lieut. Clifford Maunsell Scott, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended wounded with great 
skill and determination, under intense fire. He has done fine work on many previous 
occasions, 

Temp. Capt. John Telfer Smeall, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended wounded with great 
skill and determination under intense fire, He has done fine work on many previous 
occasions, 

Temp. Lieut. Frederick James Strachan, M.B., Royal Army Medical Corps, 

For conspicuous gallantry and devotion to duty. He tended and dressed the 
wounded under heavy fire, with great courage and determination. Later, although 
bimself wounded, he continued to carry out his fine work. 

Capt. John Ronald Rigden Trist, Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty. He tended and dressed the 
wounded under heavy fire, with great courage and determination. He has on many 
previous occasions done fine work. 

Temp. Capt. Gideon Walker, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. This officer cleared the 
wounded of the battalion with remarkable efficiency. In addition, he worked for two 
days under heavy and continuous shell-fire evacuating wounded. 

Capt. Archibald Wilson, M.B., Royal Army Medical Corps, Special Reserve. 

For conspicuous gallantry and devotion to duty. He organized and led parties of 
stretcher-bearers under very heavy fire, displaying great courage and determination. 
He has on many previous occasions done fine work. 
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Temp. Lieut. Clarence Randolph Young, M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
very heavy fire, displaying great courage and determination. 
Capt. Charles Christopher Corlis, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
very heavy fire with great courage and determination, working continuously for three 
days and nights. 

Capt. William Wallace Stewart Johnston, Army Medical Corps. 

For conspicuous gallantry and devotion to duty during operations. When bis 
battalion was relieved, he stayed behind to tend the wounded, and then went forward 
through a heavy enemy barrage and dressed a wounded officer and several other men 
in the front trench. He also tended others while returning under fire. 

Capt. James Sprent, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
very heavy fire with great courage and determination. He personally supervised and 
organized the forward portion of tending the wounded right up to the firing line. 

Capt. David MacDonald Steele, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
very heavy tire and trying conditions with great courage and determination. It was 
due to his organization and skill that the wounded men were successfully evacuated. 
Capt. William Henry Weston, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He established an aid post in the 
open and tended the wounded under very heavy are. He has displayed great cour 
and determination throughout, 


Canapian FoRcE. 


Capt. Kenneth Edgar Cooke, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded for two. 
days and nights, under intense fire, with great gallantry and ability. 
Capt. Howard Brown Jeffs, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. Although wounded himself, he 
tended the wounded under very heavy fire with great courage and determination. 
Later, being again wounded, he remained on duty till relieved. 

Capt. Victor Henry Kingsley Moorhouse, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
very heavy fire, displaying great courage ané determination throughout. 
Capt, Thomas Francis O'Hagan, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He rescued a wounded officer and 
five men under very heavy fire. Later, he tended the wounded in an advanced dressing 
station under heavy fire. He displayed great courage and determination throughout. 
Capt. Alex. Harold Taylor, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
very heavy fire with great courage and ability. He has on many previous occasions. 
displayed great bravery. 

Capt. William Lawrence Whittemore, Army Medical Corps. 

For conspicuous gallantry and devotion to duty. Although wounded, he carried 
out his duty with great courage and determination. He has on many previous 
occasions displayed great gallantry. 

The undermentioned have been awarded a Bar to their Military Cross for subsequent 
acts of conspicuous gallantry :— ; 

Temp. Capt. Cyril Mary Brophy, M.C., Royal Army Medical Corps. 

For conspicuous gallantry in action. He tended a wounded officer under intense 
fire. Later, he carried out the work of rescuing the wounded with great courage and 
determination. He has on many previous occasions done fine work. (The Military 
Cross was awarded in London Gazette, dated July 27, 1916.) 

Capt. John Arthur Cullum, M.C.Can., Army Medical Corps. 

For conspicuous gallantry in action, He carried out the evacuation of the wounded 
under very heavy fire with great courage and skill, and at great personal risk. He has 
on many previous occasions done very fine work. (The Military Cross was awarded in 
London Gazette, dated July 27, 1916.) 

Temp. Capt. William Foot, M.C., M.B., Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty in action. He tended the wounded 

without any regard for his own safety, and, by his coolness throughout the action, 
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undoubtedly saved many lives. (The Military Cross was awarded in London Gazette, 
January 14, 1916.) * 


His Majesty the King has been graciously pleased to approve of the award of the 
Distinguished Conduct Medal to the undermentioned Non-commissioned Ofticers 
and Men for acts of gallantry and devotion to duty in the field :— 

No. 1679 Pte. F. Angell, Royal Army Medical Corps. 

For conspicuous gallantry and devotiun to duty. He tended the wounded under 
very heavy fire, displaying great courage and determination. He was severely woutded. 
No. 20178 Serjt. J. W. Hastings, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He tended the wounded under 
heavy fire, displaying great courage and determination. He has done fine work on 
many previous occasions. 

No. 1089 Cpl. J. Henderson, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He assumed command of an 
aid post and carried out his work under very heavy fire with great skill and 
determination. 

No. 49086 Pte. F. Hudson, Royal Army Medica] Corps. 

For conspicuous gallantry when carrying a wounded man through an area full of 
gas from shells. The man had no gas helmet, and Private Hudson, knowing the risk 
put his own helmet on the wounded man, and, although suffering himself from the 
gas, managed to carry him in. 

No. 1621 Pte. G. Hunter, Roya] Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He, accompanied by three 
stretcher-bearers, rescued a wounded man under very heavy fire. Later, he tended 
the wounded in the open with great skill and determination. He has previously done 
very fine work. 

No. 1732 Pte. L. Lammirman, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. He carried a wounded man on 
his back through a very heavy barrage fire, displaying great courage and devotion to 
duty. 

No. 44732, Serjt. A. MacLean, Royal Army Medical Corps. 

For conspicuous bravery and devotion in action, when he exhibited the greatest 
coolness and courage in supervising the evacuation of wounded, many times carrying 
them in himself on his back. 

No. 53482 Serjt. R. R. 8. Martin, Royal Army Medical Corps. 

For conspicuous bravery and devotion to duty on many occasions when in charge 
of stretcher-bearers, leading them frequently through extremely heavy shell fire to and 
from the front line trenches, and exhibiting a coolness and courage which inspired 
confidence in all with him. He never relaxed his efforts until all the wounded had 
been evacuated. 

No. 2003 Serjt. W. Pearce, Royal Army Medical Corps. 

For conspicuous gallantry and devotion to duty. When the advanced dressing 
station was being heavily shelled, he transferred the dressing station to another point, 
and reorganized the dressing and evacuating of the wounded. He displayed great 
courage and initiative throughout. 

No. 38428 Serjt. F. Sullivan, Royal Army Medical Corps. 

For conspicuous gallantry in action. He tended the wounded under very heavy 
fire, personally attending to over fifty cases, and displaying great courage and 
determination. 

No. 1915 Serjt. J. W. Wood, Royal Army Medical Corps. 

For conspicuous bravery and devotion during lengthy operations, when, although 
blown over and severely shaken by a shell, he remained in an open trench for thirty-six 
hours attending the wounded under very heavy shell fire. By his gallant efforts he 
was undoubtedly responsible for saving a large number of men. 


The undermentioned bas been awarded a Bar to his Distinguished Conduct 
Medal for subsequent acts of conspicuous gallantry :— 

No. 5778 Cpl. H. Meakins, Royal Army Medical Corps. 

For conspicuous gallantry in action. He tended and brought in the wounded 
under very heavy fire, displaying great courage and determination. Later, he 
organized and accompanied a search party. (The Distinguished Conduct Medal was 
awarded in the London Gazette, dated September 15, 1915, p. 9180.) 
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War Office, 
November 16, 1916. 
His Majesty the King has Been graciously pleased to award the Military Medal for 
bravery in the field to the undermentioned non-commissioned officers and men :— 
No. 32046 Pte. T. Ainsworth, Royal Army Medical Corps. 
No, 48076 Pte. T. Allen, Royal Army Medical Corps. 
No. 31803 Staff-Serjt. A. Baker, Royal Army Medical Corps. 
No. 58203 Pte. (Acting-Cpl.) S. Battersby, Royal Army Medical Corps. 
No. 46186 Pte. H. T. Beresford, Royal Army Medical Corps. 
No. 385 Pte. E. N. Bradley, Royal Army Medical Corps. 
No. 28 Pte. F. Castelow, Royal Army Medical Corps. 
No. 57417 Serjt. J. McIs. Donald, Royal Army Medical Corps. 
No. 2194 Pte. (Acting-Lance-Cpl.) J, W. Downs, Royal Army Medical Corps. 
No. 8762 Pte, E. J. Drage, Royal Army Medical Corps, 
No. 64442 Pte. F. Fraser, Royal Army Medical Corps. 
No. 205 Pte. A. Gott, Royal Army Medical Corps. 
No. 47966 Serjt. A. Halliwell, Royal Army Medical Corps. 
No. 1663 Lance-Cpl. 0. Hamilton, Royal Army Medical Corps. 
No. 74197 Pte. T. W. Hills, Royal Army Medical Corps. 
No. 594 Pte. T. I. Hinchcliffe, Royal Army Medical Corps. 
No. 48124 Serjt. T. G. Hopkins, Royal Army Medical Corps. 
No, 41949 Berjt. A. E. Howson, Royal Army Medical Corps. 
No. 39748 Pte. A. V. Hunt, Royal Army Medical Corps. 
No. 39218 Serjt. J. Ingram, Royal Army Medical Corps. 
No. 596 Serjt. J. W. Johnston, Royal Army Medical Corps. 
No, 48584 Pte. W. H. Jones, Royal Army Medical Corps, y 
No. 6385 Acting-Cpl. C. C. B Kirby, Royal Army Medical Corps. 
No. 1691 Cpl. (heting: -Lance-Serjt.) W. E. Lambourne, Royal Army Medical Corps. 
No. 1298 Pte. J. Latham, Royal Army Medical Corps. 
No. 41759 Pte. J. Leigh, Royal Army Medical Corps. 
No. 59247 Pte. J. Leitch, Royal Army Medical Corps. 
No, 42244 Pte. C. Leyland, Royal Army Medical Corps. 
No, 8859 Cpl. A. H. Lucas, Royal Army Medical Corps. 
No. 1735 Serjt. P. Maury, Royal Army Medical Corps. 
No. 39127 Pte. C. Mountfield, Royal Army Medical Corps. 
No. 44705 Pte. D. Murdoch, Royal Army Medical Corps. 
No. 48559 Pte. T. J. Nicholas, Royal Army Medical Corps. 
No. 1867 Pte. W. E. Paddock, Royal Army Medical Corps. 
No. 198 Pte. J. N. Partridge, Royal Army Medical Corps. 
No. 48181 Pte. W. J. Ridgeway, Royal Army Medical Corps 
No. 38415 Serjt. W. A. Riley, Royal Army Medical Corps. 
No. 1550 Pte. W. Robinson, Royal Army Medical Corps. 
No. 4164 Pte. T. Sweeney, Royal Army Medical Corps. 
No, 48514 Pte. D, Thomas, Royal Army Medical Corps. 
No. 48909 Pte. E. B. Thomas, Royal Army Medical Corps. 
No, 175 Serjt. C. 8. Turner, Royal Army Medical Corps. 
No. 80485 Pte. R. Vallance, Royal Army Medical Corps. 
No, 1590 Pte. 8. Waters, Royal Army Medical Corps. 
No, 5973 Pte. E. R. Wheeler, Royal Army Medical Corps. 
No, 64109 Acting-Cpl. 8. Wormald, Royal Army Medical Corps. 
Tue Grand Priory oF THE ORDER OF THE Hospitay oF Sr. JOHN 
OF JERUSALEM IN ENGLAND, 
November 18, 1916. 
The King has been graciously pleased to sanction the following appointments to 
the Order of the Hospital of 8t. John of Jerusalem in England :— 
As Knicnrs or Gracs. 
Col. Edward Horace Lynden Lynden-Bell, C.B., M.B., Roya! Army Medical Corps. 
Col. Sir Bertrand Edward Dawson, K.C.V.O., C.B., M.D., B.Sc., F.R.C.P. 


ARMY MEDICAL SERYICE. 
Col. Samuel Hickson, C.B., M.B., K.H.S., is retained on the Active List, under the 
provisions of Articles 120 and 522 Royal Warrant for Pay and Promotion, and to be 
supernumerary, dated November 14, 1916. 
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The undermentioned Majors (Temporary Lieutenant-Colonels) relinquish their 
temporary rank on re-posting :— 

Dated June 10, 1916.—Edward G. Anthonisz. 

The undermentioned Lieutenant-Colonels to be Temporary Colonels whilst Assistant 
Directors of Medical Services of Divisions :— 

Dated August 29, 1916.—Oliver L. Rebinson, C.M.G. 

Dated September 18, 1916.—Brian Watts. 

Dated September 25, 1916.—Malcolm MacG. Rattray, M.B. 

Lieut.-Col. (Temp. Col.) George 8. McLoughlin, C.M.G., D.S.0., M.B., relinquishes 
the rank of Temp. Col. on re-posting, dated September 19, 1916. 

Lieut-Col. John C. Connor, M.B., to be Temp. Col. whilst employed as Assistant 
Director of Medical Services of a Base, dated August 29, 1916. 

Dated September 8, 1916.—KEugene Ryan, D.S.O.; William Wiley, M.B. 

Major Reginald Storrs to be Temp. Lieut.-Col. whilst in command of a Casualty 
Clearing Station, dated September 9, 1916. 

Major Eugene Ryan, D.S.O., to be Temp. Lieut.-Col. whilst specially employed, 
dated September 25, 1916. 

Capt. (Temp. Major) Clarence H. Denyer relinquishes the rank of Temp. Major 
on re-posting, dated September 3, 1916. 

The undermentioned to be Temporary Major whilst in command of a Field 
Ambulance :— 

Capt. Charles L. Franklin, M.B., dated August 18, 1916. 


ASTLEY COOPER PRIZE. 


TuE next triennial prize of £300, under the will of the late Sir Astley Cooper, Bart., 
will be awarded to the author of the best essay or treatise on “Gunshot Wounds of 
the Lungs and Pleura.” 

The conditions annexed by the testator are: ‘‘ That the essays or treatises to 
be written for such prize shall contain original experiments and observations, which 
shall not have been previously published; and that each essay or treatise shall (as 
far as the subject shall admit of) be illustrated by preparations and drawings, which 
preparations and drawings shall be added to the Museum of Guy’s Hospital, and shall, 
together with the work itself and the sole and exclusive interest therein and the 
copyright thereof, become henceforth the property of that Institution, and shall be 
relinquished and transferred as such by the successful candidate.” 

And it is expressly declared in the Will: ‘‘ That no physician or surgeon, or other 
officer for the time being of Guy's Hospital or of St. Thomas’s Hospital, in the 
Borough of Southwark, nor any person related by blood or affinity to any such 
physician or surgeon for the time being, or to any other officer for the time being 
in either of the said hospitals, shall at any time receive or be entitled to claim the 
prize.’” 

The prize cannot be awarded to any essay which is the joint production of two or 
more authors ; nor can it be awarded to any member of the hospital or school staff 
of either Guy’s or St. Thomas’s Hospital; but with the exceptions here referred to, 
this prize is open for competition to the whole world. No essay will be eligible for 
the prize unless it complies with all the conditions given above. 

Candidates are informed that their essays, either legibly written or type-written 
in the English language, or, if in a foreign language, accompanied by an English 
translation, must be sent to Guy’s Hospital, on or before January 1, 1919, addressed 
to the Physicians and Surgeons of Guy's Hospital, London, 8.E. 

Each essay or treatise must be distinguished by a motto, and accompanied by 
a sealed envelope containing the name and address of the writer. None of the 
envelopes will be opened except that which accompanies the successful treatise. The 
trustees will entertain the question of the publication of the successful essay in the 
following number of the Guy's Hospital Reports. This will not of itself preclude 
the successful competitor from publishing his essay elsewhere upon obtaining 
permission, 
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The unsuccessful essays or treatises, with the illustrative preparations and drawings, 
will remain at the Museum of Guy's Hospital until claimed by the respective writers 
or their agents. 

C. H. Facas, M.8., Hon. Sec., 
Guy's Hospital. 


ROYAL ARMY MEDICAL CORPS COMFORTS. 


THE following donations have been received by Lady Sloggett’s Comforts Fund from 
R.A.M.C. Units during the year 1916 :— 


Depot and No. 1 Company, R.A.M.C., Aldershot «» £300 0 0 
No. 35 Company, R.A.M.C., Millbank oe oe 80 0 0 
Training Centre, R.A.M.C., Sheffield ae oo 60 0 0 
Crookham a o. 50 0 0 
No.7 Company, R.A‘M. C., Devonport oe 30 0 0 
Training Centre, R.A.M.C., Ripon .. on 25 0 0 
No. 30 Company, R.A.M.C., Malta .. on 24 10 
No. 6 Company, Cosham .. . - on 21 0 0 
No. 20 Company, Tidworth.. . or . 10 0 0 
No, 10 Company, Chatham. . a . “- 10 0 0 
No. 19 Company, Chester .. o 8 5 0 
No. 17 Company, Curragh (in account book as No, 17 
Company, Chester) oe oe . or 546 
R.A.M.C., Cottonera oe o o o. 500 
No. 32Field Ambulance. . o 500 , 
No. 12 or 34 Company, Woolwich (which a. a ae 500 
No. 14 Company, R.A.M.C., Dublia.. . . 5 0-0 
Millbank Serjeants’ Mess_.. oe 500 
No. 29 Company, R.A.M.C., Jamaica = . 400 
Whalley Hospital Nursing Staff. . e. 810 0 
No. 25 Company, Bermuda . . 8.3 0 
No. 14 Company, Serjeants’ Mess, Dublin 1! oP as 8 00 
No. 18 Company, Edinburgh oy o. ue 220 
No. 27 Company, Hong Kong tae 200 
No. 27 Company, Hong Kong, Serjeants’ Mess a 200 
No. 11 Company, R.A.M.C., Canterbury o oe 200 
R.A.M.C., Dublin, Portobello a ‘ee is) 110 0 
Military Free Hospital . - oo a 130 
Total .. +» £67218 6 
— 
DEATH. 


KELLY.—Lieutenant-Colonel J. F. M. Kelly, M.B., died at the Nurses’ Home, 
Salisbury, on August 22, 1916. 


DEATH VACANCY.—A very good class Practice for sale on the 
Thames. Receipts about £800. Excellent introduction. Small Panel. 
Great scope for surgery and increase of general practice. Premium by 
arrangement. House optional. Address, Box 50, c/o Journal of the 
Royal Army Medical Corps, 8, Serle Street, W.O. 


EXCHANGES, &c. 


The charge for inserting Notices respecting Exchanges in the Royal 
Army Medical Corps is 5/- for not more than five lines, which should be 
forwarded by Cheque or P.O.0., with the notice, to Messrs. G. STREET 
and CO., Ltd., 8, Serle Street, London, W.C., not later than the 22nd of 
the month. 


A free issue of twenty-five reprints will be made to contributors of Original 
Communications, and of twenty-tive excerpts of Lectures, Travels, and Proceedings 
of the United Services Medical Society. 

Any demand for excerpts, additional to the above, or for reprints, must be for- 
warded at the time of submission of the article for publication, and will be charged for 
at the following rates, and additional copies at proportionate rates :— 


Exrna ror Covsrs ror Rernixts 
Nomase | Nouase Coer Coat or 
Rareurrs| Paves | OF Reraurre | BXCERPTS* | 4. ya |ae Journal,! Cheaper Cheaper 
Printed on | Plain, Peta oe! Pica’ 
Front | Unprinted | ""pront | Unprinted 
244, £4, ee djadjsa dis @ 
4 039 0123 i 
1a 8 0650 0328 4 8 1 8 10 o 9 
16 08 8 0 811 i _ 
| 
4 0384 015 
25 8 060 o2a9 4 10 1 6 44 0 il 
: 16 010 6 050 
4 04 6 0 110 
50 8 076 08 6 | 6 0 261 410;,1 2 
16 013 3 0 610 ‘ 
4 060 0381 | 
100 8 010 0 0 410 7 10 8 11 6 7 2 66 
16 018 6 07 6 Hl 
4 096 0465 
220 8 015 0 067 1310} 7 6] 9 O} 4 10 
16 160 09 8 | 


© These are not arranged as Reprints, but appear precisely as in the Journal with any other matter that 
may happen to appear on the first and last pages of the particular excerpt ordered. 


Caszs ror Bixnpina Vo umes.—Strong and useful cases for binding can be 
obtained from the publishers at-the undermentioned rates:— 
Covers, 1s. 8d. net; binding, 1s. 64. 
These charges are exclusive of cost of postage. 
In forwarding parts for binding the name and address of sender should be 
enclosed in parcel. z 
All Applications for Advertisements to be made to— 
G. STREET & CO., Lrp., 8, Sentze Srreet, Lonpon, W.C. 
The back outside cover is not available for advertisements. 


The above figures are subject to 15 per cent. increase. 
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Rotices, 


EDITORIAL NOTICES. 


The Editor will be glad to receive original communications upon professional 
subjects, travel, and personal experiences, etc. He will also be glad to receive items 
of news and information regarding matters of interest to the Corps from the various 
garrisons, districts, and commands at home and abroad. 


All such Communications or Articles accepted and published in the 
“Journal of the Royal Army Medical Corps” will (unless the Author notifies 
at the time of submission that he reserves the copyright of the Article to 
himself) become the property of the Library and Journal Committee, who 
will exercise full copyright powers concerning such Articles. 

Matter intended for the Corps News should reach the Editor not later than the 
15th of each month for the following month’s issue. Notices of Births, Marriages, 
and Deaths are inserted free of charge to subsoribers and members of the Corps. 
All these communications should be written upon one side of the paper only; they 
should by preference be type-written, but, if not, all proper names should be written 
in capital letters (or printed) to avoid mistakes, and be addressed The Editor, 
“ Jougwat or THE Royat Agmy Mepioat Cones,” War Office, Whitehall, London, 8. W. 

Communications have been received from Captains Basil Hughes, P. W. Maclagan, 
W. E. Cooke, 8S. Mann; Lieutenant W. Roche; M. V. Shanshan, Esq. ; Serjeant- 
Major E. B. Dewberry ; Staff-Serjeant C. O. Dixon. 


The following publications have been received :— 

British: St. Bartholomew's Hospital Journal, Public Health, The South African 
Institute for Medical Research, The Hospital, The Lancet, The Journal of Tropical 
Medicine and Hygiene, Guy's Hospital Gazette, The Medical Press and Circular, Bulletin 
of Entomological Research, The Medical Journal of Australia, The Medical Entomology 
of Salonica, Transactions and the Annual Report of the London Dermatological Society, 
Phe R.A.M.C. Magazine, Journal of the Royal United Service Institution, Common- 
wealth of Australia, The Medical Journal of South Africa. 

Foreign: Archives de Médecine et de Pharmacie Navales, The Journal of Infectious 
Diseases, Office International d Hygiene Publique, The Military Surgeon, Archives de 
Médecine et de Pharmacie Militaires, Le Caducée, Bulletinof the Johns Hopkins Hospital, 
Bulletin de U Institut Pasteur, Giornale di Medicina Militare. 
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MANAGER'S NOTICES. 


- The Jougnat or tHE Royat Agmy Mepicat Corps is published monthly, six 
months constituting one volume, a volume commencing on lst July and 1st January 
of each year, 


The Annual Subsoription is £1 (which includes postage), and should commence 
either on 1st July or 1st January; but if a subscriber wishes to commence at any 
other mouth he may do so by paying for the odd months between Ist July and Ist 
January at the rate of 1s. 8d. (one shilling and eightpence) per copy. (All subscriptions 
are payable in advance.) 


Single copies can be obtained at the rate of 2s. per copy. 
‘ 


The Corps News is also issued separately from the Journal, and can be subscribed 
for at the rate of 2s, (two shillings) per annum, including postage. Subscriptions 
should commence from 1st July each year; but if intending subscribers wish to com. 
mence from any other month, they may do so by paying for the odd months at the 
rate of 2d. per copy. (All subscriptions are payable in advance.) 


Officers of the Royal Army Medica! Corps possessing Diplomas In Public Health, 
etc., are kindly requested to register thelr special qualifications at the War Office. 
Letters of complaint are frequently received from officers stating that their 
special qualifications have not been shown in the Distribution List which is pub- 
Hshed as a supplement to the Journal in April and October of each year. As, 
however, the particulars of this list are supplied from official sources, officers 
are reminded that unless the possession of Diplomas, etc., has been registered at 
the War Office, no entry of such qualifications can be recorded in the Distribation 
List. 


Letters notifying change of address should be sent to the Hon. Manager, 
“Journal of the Royal Army Medical Corpe,” War Office, Whitehall, Lond 
S.W., and must reach there not later than the 20th of each month for th: 
alteration to be made for the folloming month's issue. 


It is requeated that all Cheques or Postal Orders for Subscriptions to the 
Journal, Corps News, Roprints, etc., be crossed “ Holt & Co.,” and made payable 
to the “ Hon. Manager, Journal R.A.M.C.,” and not to any individual personally. 


All communications for the Hon, Manager regarding subscriptions, etc., should 
be addressed to 
Tae Hon, ManaGer, 
“‘JousNaL oF THE Royat Agmy Mepicat Conps,” 
. Was Orrick, WHITEHALL, S.W. 
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